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Sixpence per 100 screws saved, 
but €£17.10.0 lost in fitters’ time, 
due to screws of inferior tensile 
strength being used. This 
instance, among others, has been 
brought to our notice, and all 
Production Engineers, Works 
Managers and Stockists are 
advised to make certain that they 
obtain the genuine “* Unbrako.”’ 











Unbrako High Tensile Socket 
Screws are guaranteed and 
cannot be broken or damaged by 
over-tightening. 





Stocked and Distri 
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TRIEFUS 


INDUSTRIAL 
DIAMONDS 


ee I 


For 
Wheel dressing 
‘Wire drawing 
Drilling, engraving & 
all mechanical purposes 


Diamond Boart 
& Diamond Powder 
(Graded and Purified) 


SLL ee 


TRIEFUS & CO., LTD. 


32-34 HOLBORN VIADUCT - LONDON - E.C.! 
Phone: CENTRAL 9923-4 + Grams: TRIEFUS LONDON 


NEW YORK - PARIS - TORONTO 
SYDNEY - WELLINGTON 
GEORGETOWN, B.G.: ANTWERP - RIO DE JANEIRO 
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Quality always tells. Our comprehensive 
range of high grade power presses — 3-300 
tons capacity — provides suitable models 
for your requirements. Let’s prove their 


efficiency to you. 


Honvenn Mason: Eowarpsin 


WOODLANDS FARM ROAD, PYPE, HAYES, BIRMINGHAM 24 


Telephone: As' id 1104 (7 Tlines) © Telegrams : Aitchemmee, Birmingham 
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NEWALL BRANDED BOLTS 
Newall Hitensile... Newalloy... Newallastic... Newall Hi-tem 


... are recognised by engineers as having unique qualities. We shall be 
happy to supply any en,:xeer designer who is interested with details of the 
various bolts and studs, which cover the full range of modern requirements. 
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20” SWING SURFACING & 
BORING LATHE — ALSO 
MADE IN 26°€ 36°SWING 


JOHN LANG € SONS LTD JOHNSTONE nr GLASGOW 


Stand No. 75, Annexe, OLYMPIA, Aug. 26-Sept. II. Lis 
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Specification : 
Height of centres os ies -- Gein. Range of spindle speeds 42 to 1650 r.p.m. 
Dia. of hole through spindle... ..._ Ij in. Max. dia. that will swing over bed ... 13} in. 





Dia. that automatic chuck will take ; j in. 
up to - ‘i ee ~ Be Swing over steel cross slide ... ao UO 
No. of spindle speeds forward and 
reverse eee exe ~— 7 6 Further details on request. 





H.W.WARD & CO. LTD. 20) Risminohon 22 


154 


Stand No. 157, Empire Hall, OLYMPIA, Aug. 26-Sept. 11. +: 
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To engineers and 
craftsman, CoMET tools 
symbolise the long stand- 
ing tradition of reliability 
: inseparable from the 
wis: name CHURCHILL. 


> GHUACAILL a 


eee NUT TREE WALK, MEWININCTON, LONDON, S.E.I! 


it BIRMINGHAM, MANCHESTER GLASGOW ind NEWCASTL 
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PR ODUCTION 


or“vou 


will be interested in 





4 
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Send for 

> your oy 
Ask for 
PUBLICATION No. DCB 199 
describing the ‘MAXIMATIC ° fully 


automatic multi-tool lathe—one of 
the MAXICUT range. 


IMAXICUT 


MULTI-TOOL PRODUCTION LATHES 


the 





DRUMMOND-ASQUITH (s:.:5) LIMITED 





S.E.II | 


V\STLEI 





‘tO SAFETY 


FOR USERS OF ZINC ALLOY 
PRESSURE DIE-CASTINGS§ 


Due to the change over from warting 
conditions there is @ considerable 


mf 


amount of secondary and re-melted 


rm 


Ww | 


\ 
\\\ 
SY 


Zine Alloy in circulation. ... . 


Inter-crystalline corrosion caused through 


QW 
Nt 
> 


RVs 


an impurity content of even a Few 
thousandths of 1%, endangers the life 
of your castings. Protect YOUR 
interests by taking TWO STEPS. . 


CD soucfy Zne Ale 


Die-castings which conform to 
BSS. 1004 Alloy A or Alloy B. 


CP contract to have a 


reliable metallurgical test carried 
out, as a routine monthly check 
on the specification of Zinc-Alloy 
Die-castings taken at random 
From incoming supplies . 


ae 


KOSS 
SS 


\ 


WOLVERHAMPTON DIE-CASTING CO. LTD. 
GRAISELEY HILL . WOLVERHAMPTON 


Telegrams : DIECASTINGS, WOLVERHAMPTON. Telephone : 23831/4 WOLVERHAMPTON. 
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ACCURATELY MADE FRO 


THE FINEST SELECTED 
SCIENTIFICALLY 
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HOOVER 


SHADED 
POLE 
MOTORS 


of entirely 
new design 











If you make Refrigerator Condensers, Air Conditioning Units, Room 
Heaters, Fans, or similar appliances you will find these motors particularly 
effective on account of their high starting torque, 
silence in operation, 
reliability 


and we would strongly advise that you get in touch with us now as to 
your future requirements. 


le 


eT LLL LL LL LLU LL eS TWO TYPES AVAILABLE 


ALSO FRACTIONAL H.P. MOTORS 






TUINUTALUNL 








Squirrel Cage Induction Motors. = 
Split Phase, Capacitor or Three = 
Phase Types. Solid or Resilient = 
mounting. Ball or Sleeve Bearings. 


HORSE POWERS 
1/6, 1/4, 1/3, 1/2 


SP.300 SERIES 
400 grm/cms. 1200 R.P.M. approx. 


SP.200 SERIES 
130 grm/cms. 950 R.P.M. approx. 


SPEEDS Suitable for 200/250 volts 
1425 & 2850 R.P.M, 50 cycles A.C. 
VOLTAGES Available with or without 
200/210, 220/230, mounting lugs. 
=] 240/250, 360/400, 400/440 
50 cycles A.C. 


HOOVER LTD 


PERIVALE 


Performance curves and data on 
other types supplied on request. 


POUUUAVANTOUELUUUUAULA 


San UAHA GREENFORD ” MIDDLESEX 




















IX. 


EX 


JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 























Production UP... 
Change-over 
time DOWN with 


Wickman’s complete 
engineering service 







COMPONENT A COMPONENT B 





Cock Body 
Brass Casting Brass Casting 
262 per hour 288 per hour 


CHANGE-OVER TIME 4 HOURS 





The ‘ Wickman Way’ is realistically in 
tune with to-day’s production needs : to 
produce more, in less time . . . to reduce 
we costs, to ensure accuracy. 

For instance, a problem of short-run production 
on automatics may be presented by change-over 
time wastage between runs. The example above 
shows what can be achieved on Wickman Multi- 
spindle Automatics. There are no cams to change. 
Time taken to change strokes for a maximum of 
8 slides and bar feed is about 15 minutes. The 
unique Autosetting principles found only in 
Wickman Multi-spindle Automatics deserve your 
immediate investigation. Wickman’s complete 
engineering service embraces your problem from 
the drawing to the machine. 


A. C. WICKMAN LTD. 
COVENTRY * ENGLAND 


“a ache 
COMPONENT types, and high production machine tools. 
Faster and at less cost London ° Bristol - Birmingham 
Leeds * Belfast * Manchester + Glasgow * Newcastle 
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Above isthe Model 39 “Matrix” Patented Thread Grinder 


HE MARK denoting leadership in the 


manufacture of Machine Tools and Instruments of Precision, 


founded on the Spiric of Craftsmanship. 


Coventry bange 
& TOOL CO. LTD. 


COVENTRY, EXG 


See our exhibits on Stand III, Machin: Tool and Engineering Exhibition, 
26th. August to Iith. September. 
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MR. H. W. BOWEN, O.B.E., M.I.Mech.E., M.1.P.E. 


Mr. H. W. Bowen is Managing Director of E.M.I. Factories 
Limited, which has taken over the operation of the great E.M.I. 
manufacturing plant covering E.M.I., “ His Master’s Voice’, 
Columbia, Marconiphone, Parlophone and H.M.V. Household 
Appliances, and the many other production sections of the group. 


Mr. Henry Wilcox Bowen joined the Gramophone Company as 
Production Manager in 1940 to organise the tremendous programme 
of war production which the E.M.I. factories were then about to 
undertake. Mr. Bowen was awarded the Order of the British 
Empire in June 1945, in recognition of his services to the nation 
during the war. 


Mr. Bowen has a great reputation for organising ability based on 
a world-wide knowledge of both electrical and mechanical 
engineering. He has taken over one of the biggest jobs in British 
industry as a comparatively young man with mature experience. 
For many years he was engaged on a variety of big production jobs 
in Canada and America. His spectacular career in industry, which 
includes experience in the manufacture of electric cable, mass 
production of motor cars and all types of electrical equipment, 
brought him an important appointment in Vickers-Armstrongs of 
Barrow before the war. This firm was responsible for the manu- 
facture of battleships, cruisers, big guns and a variety of intricate 
mechanical and electrical equipment. 


In the 1914-18 war Mr. Bowen served his country as an airman, 
joining up as a Flying Officer in the Royal Flying Corps. 


Mr. Bowen is a Member of the Institution of Mechanical 
Engineers, a past President of the London Section of the Institution 
of Production Engineers and a Gold and Silver Medallist of the 
Junior Institution of Engineers. 
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MR. H. W. BOWEN, O.B.E., M.I.MECH.E., M.I.P.E. 


He is a Welshman born at Criccieth in 1898 and imbued with all 
the vigour, enthusiasm and shrewdness of the Welsh temperament. 
He has been ideally chosen for these responsibilities, for he has 
tremendous faith in the future of industrial electronic development. 
He sees in modern electronic discoveries immeasurable benefits to 
the Navy and Mercantile Marine, and to industry generally in the 
countless applications of this amazing new science. 
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INSTITUTION NOTES 
june, 1948 


COUNCIL The next meeting of Council will take place on 
MEETING Thursday, July 15th, 1948, in the Queen’s Hotel, 
Birmingham, at 11.30 a.m. 


MECHANICAL HANDLING Modern methods of handling materials in ten 
EXHIBITION AND industries will be discussed at the Mechanical 
CONVENTION Handling Exhibition and Convention, 
Olympia, London, 12th-21st July, 1948, when sixteen papers will be 
presented by leading authorities. 

Industries covered will be coal mining, gas and coke, electric 
power, railways, foundries, steel, shipbuilding, motor industry, 
agriculture and cereal and seed industries. Other papers will deal 
specifically with aerial ropeways, fork trucks, power trucks, hand 
trucks, time and|motion studies and general handling methods as 
applied to industrial processes of all kinds. 


Among the papers presented will be two by Members of the 
Institution—‘‘ Handling in the Motor Industry ” by Mr. S. Gilbert, 
M.I1.P.E., and “‘ Time and Motion Study in Relation to Materials 
Handling ”, by Mr. C. Cooper, A.M.I.P.E. 


Full particulars may be obtained from the Press Officer, Mechan- 
ical Handling Exhibition and Convention, 11, Garrick Street, 
London, W.C.2. 


BRITISH INSTITUTE ‘The inaugural meeting of the British Institute of 
OF MANAGEMENT Management was held at Senate House, Malet 
Street, London, at 3 p.m. on Wednesday, April 21st, 1948. 


Lt.-Col. Urwick, M.I.P.E., Vice-Chairman of the Council of the 
British Institute of Management, Sir Norman Kipping, J.P., 
M.I.P.E., Sir Charles Bartlett, M.I.P.E., Mr. Robert Appleby, 
M.I.P.E., Mr. T. G. Rose, M.I.P.E., and Mr. Mark H. Taylor, 
M.I.P.E., all of whom are members of the Council of the above 
body, were present. 


The proceedings were opened by Sir Charles Renold, J.P., 
Chairman of Council of the British Institute, and addresses were 
subsequently given by Sir Stafford Cripps, Sir Frederick Bain, and 
Miss Florence Hancock, Chairman of the T.U.C. The speeches 
should be of interest to Production Engineers, and members of the 
Institution may obtain copies on application to Head Office. 
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INSTITUTION NOTES 


BRITISH STANDARDS ‘The following draft B.S. Specifications have been 
INSTITUTION prepared by the B.S.I. Committees shown, and 
are now available for comment. Copies can be obtained gratis 
from the British Standards Institution provided that mention is 
made in the letter of application that the writer is a member of the 
Institution of Production Engineers : 


(a) CJ(MEE)5475 — First draft revision of B.S.888 : 1940. 
Slip (or Block) Gauges and their accessories. 
Prepared by Committee MEE/59. 
Mr. J. E. Baty, M.I.P.E., Ghairman of the I.P.E. Stand- 
ards Committee, is also Chairman, in an independent 
capacity, of the above B.S.I. Committee. 
Latest date for receipt of comments: 16.7.48. 


(6) CJ(MEE)5853 — Draft B.S. Methods for Verification of 
Testing Machines. 
Prepared by Sub-Committee MEE/37/7. 
The Institution is represented on this Sub-Committee by 
Mr. C. N. Fletcher, M.I.P.E. 
. Latest date for receipt of comments : 27.7.48. 


NEWS OF MEMBERS 


Mr. F. J. Cordwell, A.M.I.P.E., has recently become Works 
Manager of Whiteley Electrical Radio Co. Ltd., Mansfield. 

Mr. H. Gibbon, Int.A.M.I.P.E., is now Technical Director to 
Messrs. A. Cooksley & Co. Ltd., London. 

Mr. W. J. Mason, M.I.P.E., has been appointed Controller of 
Ordnance Factories, Pakistan. 

Mr. C. L. Mudge, A.M.I.P.E., is now Machine Shop Manager for 
W. A. Baker & Co. Ltd., Newport, Mon. 

Miss A. G. Shaw, M.A., M.I.P.E., has been awarded a Gold 
Medal by the American Society for the Advancement of Manage- 
ment for her work on Time Study and efficiency methods. She is 
the first woman to be so honoured by the Society. 

Mr. J. M. Rattray, A.M.I.Mech.E., Int.A.M.I.P.E., has joined 
E. & E. Kaye, Ltd., Enfield, Middlesex, as Plant Manager. 

Mr. A. G. Rose, A.I.P.E., General Manager of Triplex Safety 
Glass Co. Ltd., Birmingham, has recently been appointed to the 
Board of the Company. 


Two members of the Sydney Section are at present 
‘eae visiting the United Kingdom—Mr. H. A. Colton, 

M.I.P.E., Works Manager of The Standard Tele- 
phone & Cable Pty. Ltd., Alexandria, Australia, and Mr. Tom 
Lord, Int.A.M.I.P.E., Production Engineer of the same company. 
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THE INSTITUTION OF PRODUCTION ENGINEERS 
Mr. Colton and Mr. Lord have come to this country for business 
consultations with the parent organisation in London, and hope to 


attend some of the Institution functions during their stay. 


OBITUARY The Institution deeply regrets to announce the deaths 

of the following members: Mr. W. R. Champion, 
A.M.I.P.E. ; Mr. G. W. Dixon, M.I.P.E. ; Mr. Edward R. Dare, 
Int.A.M.LP.E. 


ISSUE OF JOURNAL Owing to the fact that output has to be adjusted 
TO NEW MEMBERS _{o meet requirements, and in order to avoid carry- 
ing heavy stocks, it has been decided that the Journal will only be 
issued to new Members from the date they join the Institution. 


In order that the Journal may be despatched on 
(Reenless time, it is essential that copy should reach the 
Head Office of the Institution not later than 40 days prior to the 
date of issue, which is the first of each month. 


SECTION MEETINGS 


The following meetings have been arranged to take place in 
June and July, 1948. Where full details are not given, these have 
not been received at the time of going to press. 


June 
3rd HALIFAX GRADUATE SECTION. A visit has been 


arranged to Messrs. Cammell Laird, Birkenhead, for 
2.00 p.m. 


8th WOLVERHAMPTON GRADUATE SECTION. A Film 
Show—‘‘ Wheels Behind the Wheels ’’—will be given at the 
Walsall Technical College at 7.15 p.m. 


15th LONDON SECTION. A visit to the Ferguson Tractor 
plant at the Standard Motor Company’s Works, Coventry, 
has been arranged. The party will leave London at 8.50 a.m. 


19th COVENTRY SECTION. A dinner has been arranged at 
the Marlborough Hotel, Leamington, followed by a visit to 
Stratford Theatre. The party will leave Pool Meadow at 
5-15 p-m. Dinner—5.45 p.m. Theatre—7.30 p.m. 


22nd LONDON SECTION. A visit has been arranged to 
Kodak, Ltd., Harrow, Middlesex, at 2.00 p.m. 
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July 


6th WOLVERHAMPTON GRADUATE SECTION. A film 
show—“ After the Lord Mayor’s Show ’’—will be given at 
the Willenhall Evening Institute at 7.15 p.m. The film deals 


with the workings and requirements of a modern road 
sweeper. 

















THE INSTITUTION OF PRODUCTION ENGINEERS 


THE RELATIONSHIP BETWEEN RESEARCH 
AND PRODUCTION ENGINEERING 


by W. ARMSTRONG, M.B.E., M.I.P.E., C. L. DAVID, M.I.P.E., 
and R. J. MITCHELL, M.1.P.E. 


Presented to the Institution of Production Engineers, Yorkshire Section, 
December 2nd, 1946. 


PART I—by W. ARMSTRONG, M.B.E., M.I.P.E. 


I would like to open my remarks with a quotation from the 
Presidential Address of Sir William Halcrow to the Institution of 
Civil Engineers : 

“ The well-being of the world largely depends upon the work of 
the engineer. There is a great future and unlimited scope for the 
activities of members of the profession ; new works of all kinds are 
and will be required in every country in the world, and for the 
young man of imagination and keenness I cannot conceive a more 
attractive profession. Imagination is necessary as well as scientific 
knowledge. The greater the freedom and independence engineers 
can retain in the practice of their professional art and skill, the 
greater will be the real progress made.”’ 

Research implies progress and its widest object should be to 
prepare the way to produce goods to give better performance, of 
better quality, at.a price which will benefit a greater number of 
people. Research is not complete in itself, but must be considered 
in relation to other branches of an industrial organisation, particu- 
larly production. 

From an ethical point of view, the quality of research varies 
considerably. That which merely devises cheaper methods of 
production with the object of increasing profits is not of such a high 
standard as that which aims at improving quality without increasing 
cost or selling price. 


FUNCTIONS OF It is comparatively easy to explain the duties of a 
A PRODUCTION Production Department—its very name implies its 
DEPARTMENT - function—and those engaged in that department 
often consider that they are the backbone of the organisation—a 
view with which we must all agree, because without production, the 
whole structure collapses. At the same time, it would be extremely 
unwise for a production executive to belittle the importance of 
research work. Close co-operation between research and production 
must yield results which will be beneficial to all concerned. This 
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co-operation must be founded upon respect for each other’s ability 
in his own sphere, and an appreciation of each other’s difficulties. 
The major problem will be for the Research Department to justify 
its existence in the eyes of the Production Department, and with 
this in view it behoves research to produce practical results. 


FUNCTION OF A Research Department has many worthy functions 
A RESEARCH to perform, of which the following are a few : 
DEPARTMENT (a) To overcome present difficulties in production. 

(b) To investigate alternative materials and methods. 

(c) To investigate customers’ problems and complaints. 

(d) To probe future developments and study the trends of shifting 
demands. 

Probably, if this latter function were clearly understood by other 
departments it would be realised that the Research Department 
may be very largely responsible for a continuous flow of orders in 
the future. 

At this point I would like to express an opinion as to the conditions 
which will produce the best research work and encourage the best 
type of research worker. 

In the first place, initiative must be the key note of the research 
worker ; consequently State-controlled establishments should be 
avoided except where problems of great magnitude are being experi- 
mented upon, such as the harnessing of atomic energy, where 
enormous financial resources are required. Research cannot be 
carried out by regimentation and if a research worker is continually 
being called upon to submit to higher authorities lengthy reports 
upon what he has done, what he is doing, and what he proposes to 
do and why, he cannot give of his best, particularly if he knows that 
upon the plausibility of his report depends the grant of further funds 
to enable him to carry on. In times of war, when finance appears to 
be unlimited and the stress of emergency is great, important results 
have undoubtedly been achieved, but these conditions are ex- 
ceptional. For my own part, I would rather carry out my 
experimental work in a shed at the bottom of the garden than in a 
State-controlled establishment. At the same time, unlimited free- 
dom may not be good, as this may lead to the pure theorist soaring 
into the clouds and remaining there, living a life entirely divorced 
from the hard facts of practical production, flitting from theory to 
theory, and never finishing anything which could truthfully be said 
to have contributed to the well-being of the profession. 

It will be argued that no private concern could afford to run a 
research department that did not produce practical results. This 
may be true in times of keen competition, but during a period when 
the order book is full to overflowing and the method of taxation 
encourages luxuries, it is quite possible to find a research laboratory 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


staffed by workers with undoubted theoretical ability of a very high 
standard but with no link with production and with no practical 
experience. These conditions are not good for anyone concerned, 
This type of research department will be looked upon as an expensive 
luxury by other departments, particularly the works, and its leisurely 
atmosphere may spread. No doubt I am laying myself open to 
criticism here because it is often argued that a scientist should not be 
hampered by practical difficulties. 


POSSIBILITIES OF CTOUPS Of manufacturers in one industry may run a 

joint research organisation. This undoubtedly 
JOINT RESEARCH : P ‘ 

means that more money is available for equipment 
and a larger staff. The principle appears good theoretically, but to 
me personally the contact between a member firm’s production 
department and a joint research laboratory seems somewhat remote. 
It would seem also that work carried out under these conditions 
would be of a general rather than a particular nature. There is also 
the risk of the larger firms reaping the greater benefit, although 
their contribution may only be the greater financially. 

Where firms are large enough to carry out their own independent 
research work, the conditions could be ideal, provided the right men 
are appointed. Apart from ability, there should be keenness and a 
pride in the firm and its products. 

It is admitted that one of the functions of management is to foster 
co-operation between departments and this is particularly important 
between research and production. At the same time, there is one 
person whose advice and opinion are of greater value to both these 
departments. I refer to the technical representative. The man who 
is in personal contact with the user sees at first hand the products of 
this firm in use under normal working conditions and is in a position 
to collect information regarding difficulties of operation, and 
possibilities of improvement, and also to gain knowledge of the 
comparative performance of his own firm’s and competitors’ 
products. 

Under these conditions of independent research, a firm may 
investigate improvements in their products and carry out experi- 
ments on new methods and designs without having their work 
broadcast. This leads to healthy competition between manufacturers 
of similar products and progressive results of benefit to the user. 

So far, my remarks have been concerned with separate research 
departments run as such and staffed by personnel with no direct 
responsibility for production, but I suggest that in smaller concerns 
much valuable progressive work can be carried out by works 
personnel, particularly in the tool room, provided that some member 
of the firm—possibly in the drawing office—can bring sufficient 
technical knowledge to bear upon a problem to reduce trial and 
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error to a minimum. Experimental work carried out under these 
circumstances has a more personal flavour and results are likely to 
be achieved more quickly because production personnel are, or 
should be, brought up in an atmosphere of “‘ getting things done ”’. 
There is the possibility also of utilising the services of apprentices 
who are showing ability and a flare for ingenuity. Encouragement 
and guidance combined will yield healthy results. 

We must not lose sight of the fact that manufacturers of materials, 
taking steel as an example, are always willing and anxious to pass 
on to users the benefits of their own research departments. In this 
connection, it would appear that something has run slightly out of 
balance somewhere, because a glance at any steel maker’s catalogue 
will reveal about three or four times as many different qualities as 
are really necessary. Is this a case of steel maker’s laboratories 
running amok, or are the metallurgists employed by steel users 
responsible for this state of affairs, which can only hamper rather 
than assist production ? 


In conclusion, I would ask you, gentlemen, whether you 
THE RIGHT : : 

have leanings towards research or production approach- 
APPROACH . . : ; : ’ 

ing each other in a friendly manner, with the main object 
of solving problems as they come along and planning together for the 
future. Don’t be reluctant to relinquish an idea when a better one 
is brought forward. Remember that the man who clings grimly to 
any one idea has usually very few to cling to. 

Don’t lay claim too strongly to any particular improvement, 
because when all is said and done progress is a very gradual process 
and each step forward is usually due to the work of many. Above 
all, remember that we spend most of our waking hours amongst our 
business associates and it behoves us to make this period as pleasant 
as possible. 


PART li—by C. L. DAVID, M.I.P.E. 


I would like to say at the outset that a certain amount of repetition 
of what has been said just now may be unavoidable. Whilst we all 
had some time to prepare our contribution to this discussion, we 
rather seem to have made a point of not comparing notes. This will 
naturally have the effect that we may approach the subject from 
different angles, as would certainly be desirable. On the other hand, 
if we have hit on approaching this discussion on parallel lines, it 
may be a little boring for you, but it will give us the satisfaction that 
great minds have been thinking alike. 


TERMS OF I should like to start with an attempt at clarifying our 

REFERENCE  ‘©T™S of reference. The first question, therefore, is : 

* What is a Production Engineer ? ”’ Neither the O.E.D. 

nor the Encyclopedia Britannica, which I thought could help 
® 
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THE INSTITUTION OF PRODUCTION ENGINEERS 
us there, gives a direct definition. I will therefore fall back on the 
definition used by Dr. Schlesinger when he lectured some time ago 
about University Training for Production Engineers. It is the 
definition of the Central Register : “A Staff Engineer who normally 
holds in any engineering works a position of authority involving 
responsibility for executive management or control (above the rank 
of foreman) of any technical function pertaining to production ” ; 
or to put it more briefly : “©a man knowing the technique of pro- 
duction, in a position and with the ability to apply his knowledge.” 
This knowledge is based on his practical training and his technical 
education. In his practical training he learns from his own ex- 
perience, his own mistakes in particular, and from his immediate 
surroundings. His technical education should give him the benefit 
of the combined experience of a great many other people, experience 
which has been brought into some sort of system. Incidentally, 
** education ” has once been defined as ‘“‘ what remains after you 
have forgotten all you have ever learned ”’, and I think this applies 
to technical education too ! 

Every Production Engineer probably comes daily across problems 
where he feels he could do with some more definite and detailed 
information, instead of vague generalities allowing wide margins for 
errors, assumption and guessing! This is where the need for 
research becomes evident —not that ‘the Production Engineer is 
particularly interested in research as such. For him, it is only a 
means to an end, inasmuch as it provides him with useful information 
to help him with his job of producing material things better, in 
greater number, with the least possible effort and therefore at lower 
cost. He wants the fruits of research preferably in some tabulated 
form, some reference sheet, some card index, some super Mrs. 
Beeton, to be referred to quickly when some difficulty arises. 


What then is research? The O.E.D. defines it as : 
DEFINITION OF .. ° “te a ‘ 
RESEARCH an investigation directed to the discovery of 

some facts by careful study of a subject” and as 
** a course of critical or scientific enquiry.” I should like to under- 
line two words in that definition—facts and careful study. Both are 
the essence of real research. We have all heard of the distinction 
between ‘ pure,’ research—something rather lofty—and ‘ applied ’ 
research, something not quite first rank. Now, whatever the 
difference between ‘ pure’ and ‘ applied ’ research—and there are 
obvious differences in starting point and aims—there is no difference 
in the methods of research, nor, for that matter, in the necessary 
abilities of the research worker. There are obvious differences in 
mental make-up between the two types, but it is not so easy to say 
which is more important. Incidentally, historically speaking applied 
research and science are probably older than the pure brand. When 
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RESEARCH AND PRODUCTION ENGINEERING 
old man Archimedes jumped out of his bath shouting “‘ Eureka ”’, 
he may have thought as much of applying this knowledge of hydro- 
statics to discover counterfeit gold coins as he was interested in the 
learning itself. One of the biggest incentives in early chemistry was 
the search for a conversion of base metals into gold—and not for 
scientific reasons only. 

To come back to our definition of research ; we want facts. How 
do we get them? By observation of what happens under very 
definite conditions. It follows from this that it is most essential to 
have a careful preparation before carrying out any tests and 
observations. In particular, it requires a careful selection of the 
equipment, notably the measuring instruments. It is not enough to 
know that these instruments were once upon a time correct. It is 
essential that they are regularly checked against masters, preferably 
before and after every series of important tests, to see whether any 
variation has occurred in the meantime. It is wrong to rely on any 
one particular instrument and conclusions might be entirely 
erroneous if they are based on wrong measuring instruments. 
Further, it is important to realise the accuracy of the instruments 
over their whole range, and the suitability of the instruments for a 
particular job. The fact that a dial indicates ten-thousandths of an 
inch does not always mean that it will measure to that degree 
of accuracy. 


IMPORTANCE OF Whilst carefully preparing the equipment— 
RECORDS which frequently takes very much. longer than 

carrying out the test itself, and incidentally for 
the research worker concerned can be much the more interesting 
part of the job—it is essential that a clear record should be kept 
where all relevant facts are entered. 

This is particularly important and not so self-evident. The reason 
for it is not to fill in reams of paper uselessly, but to enable anybody 
with the required skill and knowledge to check on doubtful results 
and to allow an exact repeat. This applies equally to a test itself, and 
not only to the preparation where every alteration should .be 
recorded. Here we come to a further point of fundamental im- 
portance : among all the many variable factors, more than one 
should never be altered at a time, otherwise it will be impossible to 
assess any individual influence. 

It is the greatest drawback of ordinary workshop haphazard trial 
and error methods that measuring instruments are inadequate and 
unreliable, two or three variables are altered at the same time, and 
no records are kept. The result is frequently that the same ground 
is covered again and again without benefit to anybody and it is 
exceedingly difficult to reproduce a definite set of circumstances. 
The reason is, of course, that the shop never has the time to look for 
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THE INSTITUTION OF PRODUCTION ENGINEERS 
the ideal arrangement ; as long as a satisfactory answer to a given 
problem can be produced, nobody worries too much about why 
some other previous set-up failed. 

The results of any series of observations should be discussed in a 
report and the necessary conclusions drawn and illustrated, prefer- 
ably in a handy form, tabulated or as curves in a graph showing the 
tendencies. Coupled with this should be a recommendation as to 
what action should be taken in similar circumstances. Often the 
work of several months can be summarised in one or two graphs 
showing the influence and importance of one or two variables. 


PuBLIC OR Having touched on the meaning of research, and how it 
PRIVATE should be carried out, a very important and controversial 

H = question arises : where should it be done and who should 
do it ? Should it be done publicly or privately ? The answer is both. 
Research by public institutions is obviously preferable where 
questions of general interest are concerned, whilst private research 
necessarily recommends itself to questions which are only of interest 
and importance to a few people or firms, or in a question of general 
interest where an answer is required relatively quickly. The great 
drawback of private research is the waste of effort through dupli- 
cation of investigations which are not made public owing to trade 
rivalry. From a general and national point of view it would be 
more satisfactory if research was carried out by public institutions, 
and if there was a certain amount of planning of research activities. 
On the other hand the question of payment must be taken into 
account. No doubt many firms would be prepared to pay for 
research work even—or particularly—on questions of general 
interest, provided those firms are the main or only beneficiaries. 
On the other hand, they will be far less interested in that same 
problem if results are going to be public property and will be shared 
by their competitors. This attitude is only natural, though it might 
be argued that it is wrong in the long run. 

One word here about private research. A test laboratory might 
be very well equipped with all modern instruments, but it is not 
necessarily contributing to research, however important its work 
for the firm concerned may be. Merely to find out and to say that 
a certain product or process is not suitable is barely touching the 
fringes of research. The important distinction is: is an attempt 
being made to find out the reasons why a certain failure occurred ? 

Personally, I would suggest that if facilities for public research 
exist, or can be created—State institutions, or trade associations, or 
perhaps private laboratories whose main business is research 
—there is comparatively little need for ‘research in individual 
firms, whatever their size. When difficulties are encountered which 
require scientific investigation and experiment, it might be simpler 
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and more advantageous to consult such institutions outside the 
firm’s own organisation. One particular advantage of such an 
arrangement would be the likelihood of a less biased opinion. The 
research worker, who is only human, would be less likely to find 
results which confirm the Managing Director’s prejudices or pet 
theories if he were not attached to a particular organisation. 

Perhaps the best private research station is one where the 
individual worker can get a fair amount of publicity, through 
results being published in recognised trade journals or scientific 
publications. An outstanding example is the Research Department 
of a well-known Milling Machine Company, whose research 
workers publish results under their own names—results which are 
usually of general interest and value. The published activities of a 
good Research Department can add considerably to the prestige of 
an organisation. 


SPECIAL I should like to add a few words about the special 
PROBLEMS problems of Production Engineering ‘Research—problems 

we all feel ought to be tackled generally. They come 
firstly under the heading of production processes—cutting speeds, 
feeds, cutting angles, cutting forces, vibration of machines, tools and 
workpieces—all these to be established for various materials and 
cutting tool metals ; questions of cutting lubricants and coolants ; 
relation between finish and stock removal and speeds ; tool life 
between regrinds for various contributions of feeds, speeds, cutting 
angles ; suitability of certain processes for a given job ; comparison 
of interchangeable processes ; planing, shaping, milling, or turning 
against milling, thread cutting, milling, grinding or rolling ; 
machinability as a function of hardness, ductility and yield strength ; 
economics of processes ; finish as function of stock removal, tool life 
and tool setting time. 

A*second heading would be questions of production organisation 
such as suitability of paper work and office procedure—selection of 
people and jobs ; suitability, advantages and drawbacks of different 
wage systems; time rate against piece work; usefulness and 
economy of overtime or otherwise ; optimum working time without 
a break ; questions of fatigue in different jobs ; duration of break ; 
working in gangs or individually ; questions of inspection— 
statistical methods ; time and motion study technique and results ; 
questions of lighting, ventilation, heating, storekeeping, transport. 
All these are only a few items taken at random and indicating the 
scope of problems on which research is continually necessary. 

Now, a good deal has been said about research, and a good many 
people have been talking about it without quite realising who is 
going to do all this. What sort of people are the research workers 
themselves, and what are the suitable qualifications ? One thing is 
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certain. Most people who have the drive, energy, restlessness and 
ability to be successful Production Engineers are temperamentally 
not best suited for research work. Two or three qualifications will 
stand out above the rest. Firstly, a highly-developed critical sense, 
including self-criticism and distrust, to the point of pessimism, of 
anything which cannot be proved by facts or sound reason. As has 
been said, very rightly, doubt is the beginning of all science ! 
Secondly, great patience to take meticulous care over small details, 
and to be ready for repetition and cross checks to establish a proof. 
Thirdly, integrity—an ability not to suppress results which contradict 
a preconceived idea or theory, and finally, an ordered and system- 
atic mind to distinguish and separate the different variables, observe 
and record them. 


ESSENTIAL hese qualities, together with the obviously necessary 


- QUALITIES intelligence and knowledge, are not so easy to find. We 


have to remember that research scientists are not angels, 
and are not much less human than the rest of us. They are, on the 
whole, perhaps not quite so keen on financial rewards, but they do 
want recognition and publicity and they are perhaps a little touchy 
regarding their professional prestige—which does not necessarily 
mean academic degrees or titles. Their desire for publicity is 
certainly not unhealthy, because it stimulates interchange of ideas, 
even though the motive may sometimes only be jealousy or vanity. 


One further quality ought to be mentioned ; that is the inability 
or reluctance of scientific workers to keep to timetables, a reluctance 
which they share with designers and draughtsmen. This brings me 
to the somewhat overdue conclusion of my remarks. A Iot has been, 
and is being said about the value and importance of research. 
There is no doubt that it is very important, but it is far more im- 
portant still to be ready and willing to make use of all the new 
knowledge, to employ Production Engineers and Designers who are 
capable of assimilating and willing to apply new information— 
people whose minds are not closed to fresh ideas, and who keep an 
eye on new developments and research. This, I contend, we can 
all do and ought to do, without any great expense on equipment and 
without any specialised knowledge of research technique, for the 
greater efficiency of everyone engaged in production. Unless this is 
done, all talk about the need for ‘research’ and ‘scientists’ 
remains talk, and all efforts made on research are wasted. 


PART Ill—by R. J. MITCHELL, M.I.P.E., M.I.Mech.E., M.1.E.E. 


I find this subject on which the Institution has asked us to present 
our thoughts somewhat puzzling, since no engineer can fail to 
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perceive the intimate relationship between research and production, 
a relationship which is as close as that of warp and weft. 
There are some lines of Kipling which run—I hope my quotation 
is correct : 
“ Romance is dead, the cynic said, 
And all unseen 
Romance brought in the nine-fifteen.” 


Kipling reminds us that a railway seen through the imagination 
is embodied romance. I suggest that production engineering is by a 
similar vision embodied research ; nearly every operation, machine, 
and product has been subjected to scientific analysis by a legion of 
inquisitive and inventive minds extendirig back, say, at least two 
hundred years. 


DIVISION OF Research is by general consent divisible into two 
RESEARCH main branches ; that part dealing with fundamental 
enquiries such as Faraday’s immortal investigations 
on the relation between electricity and magnetism, and what might 
be described as functional research, of which a good example was 
Air Commodore Whittle’s experimental attack on the jet motor 
problem. 

Fundamental research requires the highest attainable measure of 
imaginative inquisitiveness, together with a passion for the truth at 
any cost. Functional research is much nearer the ground, though 
no less important to human welfare, and demands the largest 
possible background of ancillary knowledge, as for example such an 
objective as designing a high voltage D.C. generator—a job which 
has lately heen accomplished in several countries, resulting in our 
old friend the Wimshurst static machine growing up into a fully- 
fledged engineering machine giving outputs up to 100 k.W and 
potential differences up to 1,000,000 volts. 

There can be no question that fundamental research work is of 
absolutely vital importance to the community, since by its findings 
an infinite variety of applications become possible. 

Fundamental research work cannot be done to order or im- 
patiently hurried ; it awaits inspiration and in a sense arrives almost 
by accident—the accident of a particular human being possessing 
the urge and the flair to search out the truth of some aspects of the 
phenomenal world around him. Such activities are best or most 
likely encouraged by unstinted endowment of university labora- 
tories. Industry, taken by and large, cannot be trusted to handle 
fundamental research in the best interests of the community. 

Our Institution has widely identified itself with basic research in 
relation to cutting tools and machinability. This is a difficult subject 
—Taylor worked for 26 years on the experiments which are 
summarised in his work ‘“ The Art of Cutting Metals ’—and it 
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demands both enthusiasm and great judgment, together with 
immense patience. These faculties have been fully demonstrated in 
the pioneer work of Dr. Schlesinger, and it would appear likely that 
the team who worked with him will throw considerable light in 
many dark places in the practice of cutter-workpiece technology. 


A store of = should not be forgotten that today production 
KNOWLEDGE  °™8ineers have at their disposal, if they are sufficiently 

interested, a vast amount of knowledge collated by 
the specialist firms engaged in such branches as abrasive wheels, 
special steels, carbides and hard alloys in general, electronics, plating 
processes, and so on, which knowledge appears not always to be as 
well disseminated as the firms whose research work is made available 
would like. The fault lies not with the specialist firms, but with the 
lack of curiosity which is quite frequently encountered. 

Before improvements can be intreduced into any works, there 
must be at least one person who has or makes the time to become 
informed of progress a little in front of immediate needs. This 
aspect of the research relation cannot be overstressed, especially 
as applied to the numerous small and medium-sized establishments 
which comprise the majority of Britain’s manufacturing resources. 
The special products alluded to above are the end-products of very 
precise research work indeed and, after all, the production engineer 
in his daily job is concerned with end products—i.e. getting the job 
done—and only in his quiet moments can he pause to cogitate on 
the inner truths underlying the practical externalities. 

The study of these inner truths lies in the domain of fundamental 
research, a good example of which is the operation of atomic 
hydrogen welding, wherein are encountered processes sufficiently 
complex to keep a team of engineers, metallurgists, physicists, 
chemists—not to mention mathematicians—busy for years. But the 
end product—the result of the research work which has made the 
technique and the tests available—is there for the engineer. He 
should first become aware of it, find out broadly how it operates, 
then form a judgment of its place in his own work, and finally, apply 
it the moment it suits the job. 


ASSISTANCE FROM In my opinion, a vast unused potential of research 
activity lies in our senior technical colleges, but 
TECHNICAL COLLEGES . ; ? 
many and extensive changes must be made in their 
organisation and equipment to enable them to be of the fullest use to 
industry. Technical colleges are for the most part braked both 
financially and in regard to staffing, equipment and freedom of 
action, by the executive personnel. The central technical college 
of any large city in Britain should be a focus of mechanical, electrical 
and scientific facilities on a scale which would enable any problem 
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concerned with predominant local industry to be investigated in a 
comprehensive manner, the college staff being invited to walk in 
and out of local works to maintain technical liaison with actual 
manufacturing conditions so as to keep their research in line with 
practical limitations. I do not suggest that every works should keep 
* open house ’ in regard to all its operations—most establishments 
have their confidential reserves—but that a policy of ‘ come in and 
see ’ would in the end benefit all without loss to any who participated 
in such co-operation. 

Technical college scientific executives should be supplemented by 
men from industry from time to time, and should themselves have 
time free from actual routine teaching to enable them to take a 
very active part in production engineering research activities. 

As to the problem of “* what first ? ’’ and “ for whom ? ”’, it seems 
to me that the local sections of our Institution could helpfully co- 
operate with such technical college officials to consider, decide, and 
implement a plan of work based on the agreed need for each item 
and its order of importance in relation to local industry. Work 
which might not be immediately published could also be undertaken 
for firms willing to pay adequate fees for such assistance. Where 
complete and permanently exclusive advantage was required, the 
fees should be on a much higher scale—a sort of patent basis. Unless 
our technical colleges are treated on a vastly less ungenerous scale 
than at present, the difficulty of persuading first-rate men to enter 
the academic side of engineering will greatly increase. 

An aspect of technical college activity which so far has received 
almost no attention is that of providing industrial museums, in 
which should be shown not only representative mechanism relating 
to local industry, but which should also contain a section where the 
very latest developments of technology are demonstrated, so that 
students of all ages could with the least possible time-lag acquaint 
themselves with the accomplishments of their age, including the 
technique of production in all its phases. 

This technical museum would really be a continuously running 
exhibition very much on the lines of the Science Museum in London, 
but having a local bias. ‘‘ Cost ’’, did you say ? My answer is that 
a fraction of the money now wasted on advertising—I don’t say it 
is all wasted—would pay for this venture and enable it to be a vivid 
presentation which, both as an educational instrument and as an 
industrial shop window, would reap dividends not only for industry, 
but for the community. 


WORKING Our minds, in these times, are intensely concerned with 
FOR THE the future, and more particularly the near future. The 
FUTURE outcome of the next few years will determine whether a 
fuller life or an existence of drudgery is to be our lot. An immense 
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national effort—intellectual, moral, and physically energetic—is 
required of us, and the seniors in age and experience should lead 
the steps of the juniors in such a way as to kindle in young minds 
the ambition to do their part, with all their might of mind and body, 
to set our ancient civilisation on paths which lead to honour and 
respect among nations. 

We members of the Institution of Production Engineers have 
plenty to do in looking after our own section of this immense problem. 
We note that in 1946 sixty-eight entrants sat for our Graduateship 
examination and that forty-one of these failed—lamentable indeed 
in a nation possessing well over 100,000 workshops where production 
is being carried out. 

Here is a job where Personnel Managers can help the nation, and 
by co-operation with our Institution encourage young men of 
likely calibre to study for our Graduateship examination as a first 
step towards the knowledge which will enable them to find out what 
they want, and work to get it. Through no fault of their own, 
Personnel Managers often find themselves in charge of a “ grievances 
bureau ’’. This latter function should be a very minor part of a 
Personnel Manager’s concern, whilst instruction and education 
should be his preferred and major activity. Such a movement 
within industry would be a research of equal importance to any 
which might be envisaged in the field of mechanics and applied 
science in general. Its need is imperative and urgent. 

To sum up, I suggest that as regards the field of knowledge 
described as engineering, there never was in man’s history such a 
marvellous and diverse array of flowers waiting to be plucked for 
his use and satisfaction. The garden, however, lacks a sufficiency 
of signposts to encourage the curious-minded to wander down the 
paths (of education) and profit by the riches now growing. Special 
training (job-craft) and education in the broadest sense are 
lamentably lacking. Our duty as an Institution is to concentrate on 
rectifying these defects with all the zeal of a crusade. That would 
indeed be “ the research magnificent ”’. 











THE INSTITUTION OF PRODUCTION ENGINEERS 


THE HISTORY AND DEVELOPMENT OF 
THE AUTOMATIC LOOM 
by H. de G. GAUDIN, B.A., A.M.I.Mech.E. 


Presented to the Institution of Production Engineers, Yorkshire Section, 
February 2nd, 1948. 


In this country today there is a wider interest in the question of 
automatic weaving machinery than there has ever been. Automatic 
looms are the subject of many discussions, of articles in trade journals, 
and even in the lay press. There have been Government enquiries 
into the question of the production of automatic looms. Why is there 
this interest ? There are three main reasons : 

(1) There are not enough weavers in the industry, and the in- 
take of new recruits is insufficient. 


(2) Wages in the textile industry have altered a great deal since 
the war and this has increased the wages of the weaving 
operative. 

(3) Manufacturers are obtaining a very much better price for 
the cloth which they produce, and, although we are 
supposed to be approaching a buyer’s market, these prices 
will probably hold for some time. 

The chief results of these three reasons for increased interest are 
that it becomes essential for one operative to attend to more machines 
in order to maintain volume of output ; it is essential on account of 
higher wages that each operative should produce more fabric, and 
lastly, because cloth is selling at a better price, the manufacturer is 
in a better position to pay more for new machinery. 


DEVELOPMENT Most. modern machinery is the result of years of 
OF WEAVING development and experiment, and the automatic 

loom is no exception. To understand fully how the 
automatic loom of today has reached its perfection, it is important 
to go back many years. 

A woven fabric is the result of interlacing a single weft end of yarn 
over and under a number of warp ends of yarn running in a direction 
at right angles to the weft. Many hundreds of years ago the weft 
end was inserted by use of a stick with a hooked end, and the weaver 
passed the weft through the warp ends first in one direction, by 
means of this hook, and then in the other. The speed of operation 
was at the rate of one pick, or one insertion, of weft per minute. 

This stick with the hooked end was then replaced by what is 
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known as a “ shuttle ’’, and there is no record as to when the shuttle 
was first introduced. This shuttle was thrown by a weaver on one 
side of the loom to a weaver on the other side, who, in.turn, threw it 
back again. This arrangement necessitated two weavers to each 
loom, but it was possible to increase the rate of production to about 
16 or 20 insertions of weft per minute. 


It was only in 1733 that John Kay invented the Fly Shuttle. By 
this means one weaver was able to throw the shuttle first from one 
side and then from the other without assistance, and the speed of 
production of cloth was greatly increased to something like 100 
picks or insertions of weft per minute. 


APPLICATION The next most important development was the 
OF POWER application of power to a loom. This was introduced 

in 1785 by Cartwright, when instead of the weaver 
throwing the shuttle, it was mechanically propelled. Development 
was slow, however, and even in 1813 there were still only 2,400 
power looms in Great Britain. 


During weaving it is important that the fabric should be well 
stretched while the pick of weft is being inserted. On Cartwright’s 
loom this was carried out by the weaver hooking weights on to each 
side of the cloth ; as the cloth was woven and rolled down over the 
front of the loom, it was obviously necessary for the weaver to keep 
replacing the hooks, ensuring that the maximum pull on the cloth 
was at the point nearest to the insertion of the new pick of weft. 
This process called for a great deal of attention from the weaver, 
and it was only in 1816 that the device known as a Rotary Temple 
was invented, which replaced these hooks and relieved the weaver 
of her work. This invention immediately made it possible for one 
weaver to look after two looms. 


By 1840 another important invention had been introduced—the 
* Weft. Fork’. This sensitive mechanism was used to detect a 
breakage in the weft yarn and to stop the loom. The result was 
that in this country the speed of a loom was increased, and in 
America it remained at about 150 picks per minute, but the number 
of looms was increased from two to four per operative. 


Between 1840 and 1895 there were few important inventions, but 
there were many improvementts in the design and build of this crude 
machine called a ‘* Loom ”’. 


There were also many improvements in the spinning and prepara- 
tion of the warp ‘and weft yarn, so that by 1895 the number of 
looms per weaver in this country had increased to four, at a speed 
of 220 picks per minute, and in America the number of looms per 
weaver was eight, at a speed of 190 picks per minute. 
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FIRST It was in 1894, 54 years ago, that the Northrop Auto- 
AUTOMATIC matic Loom was first introduced in America. The 
LOOM number of looms per weaver was increased immediately 


to 16, and the loom speed of 190 picks per minute was maintained. 

Today, after 53 years of continuous development, the automatic 
loom has become the recognised weaving machine for almost every 
woven fabric, and there is almost no limit to the number of machines 
that can be attended by one supervisor. In this country there are 
installations of 40 looms with one supervisor, on the Continent of 60 
looms per supervisor, and in America it is common to find 80, 100 
or 120 looms being supervised by one operative. 

In order to study more closely the development of the automatic 
loom we must go back to 1886, when three brothers of the Draper 
family, well-known textile machinists in their day, decided to design 
and build an automatic loom. They gave the job of carrying out this 
work to two men, Rhoades and Northrop, who worked on the idea 
of mechanically changing the shuttle in the loom. When the weft 
supply in one shuttle was exhausted, this shuttle would be replaced 
by a new one with a fresh supply of weft yarn. Two years later, 
Rhoades completed his shuttle-changing loom, followed by 
Northrop in 1889 with his loom, and fairly successful tests were 
carried out with these machines in the Fall River area of New 
England. 

James H. Northrop was born in Keighley on 8th May, 1856, and 
went to America at the age of 25. It was in 1889, however, that 
Northrop conceived the idea of forcing a bobbin of weft into the 
shuttle without stopping the loom, thereby replenishing the weft 
supply in the loom automatically. Northrop realised that in order 
to do this it was essential that the shuttle should be so designed as to 
allow for free entry of the full bobbin and ejection of the empty 
bobbin, at the same time having the necessary means for holding the 
full bobbin securely after it had been placed in the shuttle. It was also 
necessary to supply means in the shuttle for automatically threading 
up the weft yarn. For this purpose a special shuttle was designed, 
having what is known as a “ spring jaw ” for carrying the bobbin, 
and a “ self-threading eye’ through which the weft yarn passed 
during the weaving process. Together with this shuttle it was 
necessary to design a suitable carrier for the weft yarn, and this 
eventually comprised a wooden bobbin with suitable rings, whereby 
it could be clipped in the spring jaw in the shuttle. 

The next problem was to take care of the two ends of weft at the 
selvedge of the cloth, one of which was from the outgoing empty 
bobbin and the other from the new full ingoing bobbin. Northrop 
arranged this by means of a cutter mechanism incorporated in the 
temple which held out the cloth, ensuring that the weft ends were 
cut as near the selvedge as possible. 
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AUTOMATIC It was now time to develop the automatic weft 
WEFT SUPPLY supply, and Northrop designed a rotary magazine 

or battery for holding a supply of full bobbins and 
this arrangement is incorporated in every single-shuttle automatic 
bobbin-changing loom today. By the end of 1891, Northrop had 
perfected his magazine and also a mechanism known as a “ shuttle 
protector ”’ which was designed to prevent the loom from trying to 
insert a new bobbin into the shuttle, if the shuttle was not exactly 
in the correct position for receiving the bobbin. 

As a result of these inventions it was obvious that one operative 
would be able to supervise very many more looms, but Northrop 
and his colleagues realised that if the operative attended more 
looms, she would not be able to give the same careful attention to 
possible breakages in the warp yarn, and there would consequently 
be serious possibilities of producing more imperfect cloth. It was 
important, therefore, to design some mechanism which would im- 
mediately detect a breakage in a warp end and stop the loom. It 
was not until 1894 that the first automatic warp-stop motion was 
completed, and the time and money spent in developing this motion 
were considerably greater than for any of the previous motions 
just discussed. 

In August 1894, the first Northrop Looms were sold to the Queen 
City Cotton Mills in Burlington, Vermont. This was an appreciable 
order, including 792 looms, and it spoke very well, both for the 
inventor’s genius and for the workmanship put into these looms that, 
at the end of 1914, 424 were still running with 16 looms per weaver. 


DEVELOPMENT The advent of the Northrop automatic loom was 
OF THE so important that arrangements were made over 
NORTHROP LOOM 4. years ago for these looms to be made under 
licence in Europe. From these beginnings the automatic loom has 
developed from a narrow plain single-shuttle loom to the well- 
known makes of fully-automatic single-shuttle and multi-shuttle 
looms, built in any width from 20 inches to 155 inches, and suitable 
for applying to almost any section of the weaving trade. It is obvious 
that, in the early stages, the automatic loom should be used for 
weaving the most simple cloths, and it is extraordinary how to this 
day there are many engaged in the textile trade who believe that 
automatic weaving machinery is only applicable to a limited range 
of plain simple fabrics. During the last 50 years, however, there 
have been many improvements and refinements in the design and 
manufacture of automatic looms. Few of the changes may have 
been spectacular—none of them has marked an epoch in textile 
history—yet some of them are as important, all of them collectively 
more so, than the original invention. 

It is most interesting to study the development of the automatic 
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loom in America, in Europe and in Great Britain. As with all other 
machinery, development has been, and is, dependent on many 
factors, such as the raw materials to be used, the attitude of labour 
towards mechanisation, and the quality of the product demanded 
from the machines. 

In America today almost the whole of the loom-making industry 
is covered by two manufacturers. There have been others who are 
now out of business, and there are others trying to come in, but 
history will decide their fate. Of these two well-known makers, the 
Draper Corporation manufacture only single-shuttle looms for the 
cotton and rayon trade, and Crompton & Knowles Loom Works 
manufacture only multi-box looms, suitable for cotton, rayon and 
wool. The fact, therefore, that these two firms are specialists, each 
in their own field, makes it possible for their method of loom 
production and loom development to be greatly modified. 

This specialisation by these two loom-makers is further intensified 
by the set-up of the American weaving industry where there are 
both large and small units producing one or two qualities of cloth 
only. It immediately follows that the loom maker can secure orders 
for his machines which cover a large number of looms of one 
specification, and this is a very great advantage when it comes to 
the actual manufacture of the looms. 


EFFECT on ‘From the very beginning the introduction of the auto- 
propuction ™4tic loom into American weaving mills was a rapid 

process of change-over and expansion, and the ordinary 
non-automatic loom was fairly quickly eliminated. In the Draper 
Company’s publication “‘ Cotton Chat ”’ of December, 1906, the 
writer states : “I found one mill in the South where 16 weavers 
were running 30 Northrop looms each, on sheetings, without assis- 
tance, obtaining an average of 93%. At another mill they averaged 
22 print looms to the weaver throughout the whole mill, and they 
reached 100% production since the looms were running overtime 
sufficient to cancel the actual loss made during the regular 11 hours 
of work.’” By December, 1907, the Draper Company reports : 
* In our own plant we found it perfectly easy to keep a steady output 
of 500 looms per week for many months. There is no longer any 
question in the majority of mills as to the necessity for Northrop 
looms. The purchases are only governed by the amount of capital 
available.” 

So rapid was the development that in June, 1908, the Draper 
Company’s Works contained 27 acres of floorspace, and practically 
the whole output from these works was devoted to single-shuttle 
Northrop automatic looms and accessories. 

As its use increased throughout the American mills, it was 
obvious that the automatic loom would be applied to an ever- 
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widening range of fabrics. With this development it was natural 
that a higher quality of woven cloth would be required, and it 
was towards this end that further developments in loom design 
were made. Controlling the weft yarn is always one of the major 
problems in weaving, and particularly so in weaving on auto- 
matic looms. It is important not to damage the weft yarn by 
any of the mechanisms, and having adjusted a mechanism it is im- 
portant that it should retain its “‘ setting’ accurately over long 
periods. On every automatic loom there is what is known as a 
** weft feeler motion ’’, which is used to determine when the weft 
package in the shuttle is nearly exhausted and bring into operation 
the weft replenishing motion. Weft feelers have been designed in 
all sorts of shapes and sizes, and different principles have been 
applied. It was in 1926, however, that the Draper Corporation 
invented what is now universally known as the “ midget feeler ”’. 
This is the simplest form of weft feeler mechanism that could possibly 
be conceived. It is sensitive, it is kind to the weft yarn, and it 
completely fulfils the function for which it was designed. 


It is always possible to damage a piece of woven fabric by lashing- 
in or trailing-in the weft ends from the outgoing or the ingoing 
bobbin after the weft change. In order to control these ends the 
Draper Corporation developed the Stafford Thread Cutter which 
works in conjunction with the Temple Thread Cutter. This was 
introduced in 1928 and was immediately applied to all the Draper 
Corporation automatic looms. This Stafford Thread Cutter has now 
become as essential as the midget weft feeler motion for making 


perfect cloth. 


MORE LOOMS Up to 1930 the keynote of progress in the American 
PER WEAVER ’C2Ving industry for the purpose of lowering weaving 
“ee 3° 

costs was “‘ more looms per weaver.’ During the first 
quarter of this century each year saw a better-built Northrop loom— 
one improved device after another reduced the manual labour of the 
weaver and simplified the work of all the operatives in the Weave 
Room. As the looms improved and weaving defects from loom 
failure decreased, weavers were able to run more and more looms, 
first 16, then 32, 50, 72, 100. It then appeared that there was a 
practical limit—in the vicinity of 100 looms—to the number of 
looms per weaver, due not to the amount of work the weaver had to 
do, but rather to the ground she had to cover and the necessity of 
bringing her, without too much delay, to the loom that had stopped. 
With better looms and better yarn it was easily possible to calculate, 
on the basis of the number of warp ends that break per hour, that 
one weaver could handle more than 100 looms, but the distance she 
had to travel in order to do this made it impracticable. It then . 
became a question of whether progress in the art of weaving could 
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advance still further. Was it impossible to make any more reductions 
in weaving costs? There could only be one answer—with oppor- 
tunities closed to “‘ more looms per weaver ”’ why not “‘ produce 
more per loom’’? More production per loom involved a higher 
loom speed. Could looms be built so much better that they could 
run at higher speed ? At the end of 1931 the Draper Corporation 
answered this question by putting on the market their first high- 
speed loom, and today they have the well-known group of “‘ X ” 
model looms, which are all single-shuttle high-speed looms, each 
built and designed for a specific range of single-wefted fabrics. 

With higher loom speed varying anything from 190 to 200 and 
220 revs. per minute, the increase in production per loom grows 
from 10% to 15% and 20% above previous production figures, 
while the number of looms per weaver remains the same. With 
increased production per loom grew the demand for larger warp 
beams behind the loom, and larger rolls of cloth in front of the loom; 
and, from the commonly accepted 18” diameter beam, capacity 
grew until beams were 22”, 24” and 26” diameter, carrying 55°% and 
100% more yarn. It must be emphasised here, however, that the 
successful operation of automatic looms at these high speeds is 
ultimately dependent entirely on the quality of the warp and weft 
yarn, and the class of fabric to be produced. 


PARALLEL For the purpose of this survey the development 
AMERICAN WORKS of the Draper Corporation single-shuttle Northrop 
loom has been discussed in some detail. Running 
parallel with this Company’s production in America is that of the 
Crompton & Knowles Loom Works, specialising exclusively in the 
multi-shuttle, multi-box automatic looms for weaving with up to 
four different colours or qualities of weft yarn. The growth of the 
American weaving industry, the improvements in yarn qualities, the 
increasing demand for better fabric, the ever-rising wages and the 
replacement of out-of-date machinery, affected the products of 
the Crompton & Knowles Loom Works, so that the quality of the 
loom improved, the speed of the loom increased, and the machines 
were designed for larger capacity warp beams and rolls of cloth. 
The development of the automatic loom in Europe and Great 
Britain has been rather different to the development in the United 
States of America. When the first Northrop looms were made under 
licence in Switzerland, France and England, they had to be modified 
to suit European conditions. The direction of rotation of the main 
crankshaft in American looms is opposite to that which has been 
adopted in Europe, and this fundamental difference affects almost 
every motion on the loom. The European loom makers, therefore, 
had to re-design the American invention so as to suit local conditions, 
and from the simple single-shuttle loom has grown, during the last 
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45 years, an increasing range and variety of fully-automatic looms 
for producing almost any kind of woven fabric. It would be im- 
possible, within the scope of this paper, even to mention the various 
stages of development through which the products of the various 
automatic loom makers have grown. 


DIFFICULTY The proportion of automatic looms to ordinary 
OF EXPANSION _ POWer looms in Europe is very much less than in 

America. There is still a great deal of prejudice 
against automatic weaving machinery. In many cases the textile 
industry is very much older than in America, and the construction 
of the mill buildings will not allow for the installation of modern 
automatic machinery. The tremendous variety of different fabrics 
produced in small quantities within one unit or mill involves 
conditions of manufacture where the installation of automatic 
machinery either in the department preparing the warp and weft 
yarns, or in the weave room itself, is often quite impracticable. 
Over a period of years, therefore, much smaller units of automatic 
looms have been installed in European mills than will be found in 
the American industry, and in many cases, instead of the looms 
being installed for bulk production of one fabric, they have been 
installed for the purpose of producing a cheaper, but at the same 
time higher quality fabric. The fact that an automatic bobbin- 
changing loom does not stop to replenish the weft in the shuttle can, 
of itself, be the means of producing a fabric better than can be 
produced on an ordinary power loom where the weaver has to stop 
the loom and replenish the shuttle by hand. Many manufacturers, 
particularly in this country, depend on quality rather than on 
quantity for retaining their export market, and the development of 
the automatic loom reflects this tendency. 


From 1902 to 1920 the automatic looms made in this country 
were all single-shuttle looms for weaving with one colour, or quality, 
of weft yarn. The loom was introduced for weaving plain cotton 
cloths and the principle of automatic weaving was not accepted as 
being applicable to anything else. Even today, there are many 
manufacturers who are surprised when they are shown samples of 
fancy fabrics produced on automatic looms. So great was the 
antagonism of operatives in the weaving industry to the automatic 
loom that up to about 1920 the maximum number of looms to 
which one weaver was allowed to attend was limited to 20. Ona 
plain cloth, where the number of loom stoppages per hour were 
relatively few, this limitation in looms per weaver was a great 

. deterrent to the manufacturer who installed high-priced automatic 
machinery, carrying a heavy depreciation charge, -in comparison 
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with the capital costs of an ordinary power loom. Today there is no 
limit to the number of looms per weaver in this country—that is, no 
agreed limit. 


IMPORTANT He installation of automatic looms involves particular 
FACTORS attention to the preparation of the warp yarn, and 
especially of the weft yarn, and it is only as attention is 
given to these important factors that real benefit can be obtained 
from the automatic loom. In the last few years, however, the manu- 
facturing section of the industry as a whole has begun to pay 
attention to the importance of yarn preparation for the weaving 
process, and it is not surprising, therefore, that the proportion of 
automatic looms to ordinary power looms in this country is only 6%, 
both in the cotton and woollen industries. The comparative figures 
in America are 95% automatic looms in the cotton industry and over 
70% in the woollen and worsted industry. 

As compared with American practice, therefore, the British 
Northrop Loom Company up to 1939 had to cope with a large 
variety of small orders ; standardisation was difficult, and there 
were continuous changes in loom specification to meet conditions 
both in the home and export markets. 

Rapid development took place, however, in the design and 
construction of the British automatic loom in the 20 years preceding 
the 1939 war, and special models of looms were produced for 
weaving heavy cotton canvas, ducks and beltings, flax canvas and 
hessians, fustians, terry towellings with up to four different colours 
in the weft, and woollen and worsted fabrics with single pick weft- 
mixing and up to four colours in the weft, rayon linings and rayon 
dress goods, lenos and furnishing fabrics operating with jacquards 
and up to four colours in the weft, linen damasks, elastic webbings 
and even cloths manufactured from spun glass. 

In the last few years the textile industry in this country has become 
aware, as never before, of the absolute necessity of using modern 
automatic machinery in the Weave Room, as elsewhere. As a result, 
larger orders are being placed for automatic looms of one type, and 
it becomes increasingly possible for the automatic loom maker to 
concentrate on the possibility of repetition work on some of the 
standard models. 

A very important point to consider when installing a section of 
automatic looms is that the modern automatic"loom, equipped with 
large diameter warp beam, and with capacity for a large diameter 
roll of cloth at the front of the loom, obviously takes up more floor- 
space than its predecessor. It means that there is not sufficient room 
to replace 100 old looms with 100 new looms. Floorspace is required 
between the looms for handling the larger warp beam, and the 
spacing of the new machinery must be carefully considered. As a 
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result, any existing lineshafting for driving the looms is of no further 
use, and every new automatic loom must be equipped with its own 
motor. In this country and on the Continent, it is usual practice 
to drive the looms from the motor through vee ropes where the 
electric power supply is on the recognised standard of 50 cycles. In 
America, on the other hand, where the power supply is on a 60 
cycle, the higher speed of the loom motor does not allow for trans- 
mission by vee ropes, and therefore most looms are driven through 
gearing direct on to the main shaft or an auxiliary shaft. The 
modern practice on the British automatic loom is for the loom 
motor to start and stop with the loom. The motor is, of course, 
specially wound for this purpose, and the loom is equipped with 
suitable electric switches, so that there is no necessity for the 
operative to turn the loom either forwards or backwards by hand ; 
everything is done electrically. Any precision automatic machine 
takes more power to drive than its simpler non-automatic counter- 
part and the automatic loom is no exception, but as each machine is 
driven by its own electric motor, maximum efficiency is obtained, 
and the cost of driving power per unit of cloth produced is probably 
a good deal lower than in a Weave Room where the machinery is 
driven by lineshafting with unknown frictional losses and power lost 
in belt transmission. 


PRESENT STAGE The present stage of development of the automatic 
loom can briefly be summarised as follows. The 
OF DEVELOPMENT A ‘ | k paar Pama +e d 
merican loom makers are producing high-spee 
precision machines for a textile industry where bulk production of 
any one fabric is maintained in individual mills. In the design of 
their looms the Americans have adhered to the principle of 
controlling the raising of the warp ends from above the warp, and 
they continue to use the loom top and overhead shedding 
mechanism. In Europe, including Great Britain, automatic loom 
manufacturers are also producing precision weaving machines, but 
they do not stress the requirement of high loom speed. The looms 
are for specialised and high quality production in a very much more 
varied form. The British loom maker, like the American, has main- 
tained the overhead shedding mechanism with either single or 
double arch loom top. The Continental loom makers, on the other 
hand, are developing the practice of building looms without any 
top gear at all, and the shedding mechanism is operated either from 
the side of the loom or from below. This difference in design is 
interesting but probably not nearly so important as it is claimed 
to be 
What of the future ? For hundreds of years.woven cloth has been 
produced along the same elementary principles of throwing a 
shuttle across the loom between the alternating top and bottom 
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layers of warp yarn, and each pick of weft beaten up into the cloth 
after each successive passage of the shuttle across the loom. Is 
cloth still to be woven this way during the next hundred years and 
after, or will some other method supersede what is now accepted 
as standard practice.? 

The history of weaving shows that man’s inventive genius has 
been working continuously on the problem of producing a woven 
textile, and there are definite cycles during which certain ideas are 
reawakened and brought to the front and hailed as something 
entirely new. The technical and lay press at the present time are 
once again full of these ideas and we read of shuttleless looms, 
pneumatic looms, the magnetic control of the shuttle, and so forth. 
None of these conceptions is new, but because an idea has been 
exploited and given up in the past it does not mean that the next 
time it is brought forward it must again be a failure. Other sciences, 
other techniques, are developing all the time, and raw materials are 
available today which were not available 10, 15 or 20 years ago. 
It may well be, therefore, that cloth will be woven by means other 
than a shuttle flying through space, negatively controlled, at speeds 
over 30 miles an hour. 


sHuttLetess  O2¢ of the most interesting inventions which is being 
WEAVING developed and watched with renewed interest at the 

present time is shuttleless weaving. This may be 
carried out by means of rapiers which are positively controlled and 
mechanically fed into the loom one from each side, so that the giver 
rapier hands the pick of weft to the taker rapier, laying a single pick 
of yarn across the loom as the rapiers move outwards. Another 
arrangement for shuttleless weaving is the rapid propulsion in 
sequence of a series of weft carriers, the function of each carrier 
being to lay one pick of weft across the loom in rotation. The weft 
is drawn from a large supply of yarn, each successive pick being 
automatically cut to length and drawn into the fabric. This 
particular machine in its present form is claimed to be capable of 
producing wide fabrics at very high speed, but so far they are fabrics 
using only one quality of weft. 

The use of compressed air, hydraulics and electronics are all 
being demonstrated in one form or another as being applicable to 
weaving machinery. It is much too early yet to estimate with what 
success these experiments will be applied commercially. 

An automatic loom, unlike a motor car or piano, has no intrinsic 
value. An automatic loom is a means to an end and that end is a 
perfectly woven fabric. An automatic loom is of value to the manu- 
facturer just insofar as it will produce the best quality cloth at a 
price which will enable him to sell at a profit in a competitive world 
market. The prices of all textile machinery are low when compared 
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with machinery used in other industries. There is a reason for this 
low cost. It is found in the large number of machines ofeach kind 
required to equip a mill. The machine maker has been compelled 
to find a way to design and build machines fully equal to the part 
they are called upon to perform, and yet that can be sold at a 
comparatively low cost ; otherwise the textile industry, with its 
average of narrow profits, could not have lived and paid dividends 
on the investments that would have been required. Competition 
between loom makers has contributed, but the real necessity has 
been the compelling force in keeping prices low. 


Cost To many, however, the automatic loom has always 
CONSIDERATIONS  °©¢™ed a high-priced machine, chiefly because it 

has been measured by the price of the ordinary 
common non-automatic loom. An automatic loom, however, is 
designed to perform continuously and accurately many of the 
functions that would otherwise have to be carried out by the weaver. 
The fact that the automatic loom has mechanisms designed to avoid 
the production of faulty cloth means that the weaver, who is now a 
supervisor over a number of machines, is relieved of the anxiety and 
worry attached to ordinary loom weaving. If the work is being 
taken from the weaver and put on to the machine, it is only reason- 
able to suppose that the machine must cost considerably more than 
the non-automatic counterpart. Provided, therefore, that the output 
from that automatic machine is equal to, or greater than, that of the 
ordinary power loom, then justification for an increase in price for 
the automatic loom is fully maintained. Offsetting the higher 
depreciation charge following the installation of expensive auto- 
matic weaving machinery is the tremendous saving in the weekly 
wage bill. The manufacture of cloth becomes a scientific process 
where the efficiency at every stage can be measured, as it is a 
“* machine production”. The efforts of the human operative, and 
his efficiency, are immeasurable, and at this stage in the twentieth 
century it is an insult to expect an intelligent textile operative to 
stand day in, day out, between four or six ordinary power looms, 
replenishing shuttles with weft yarn. With automatic weaving 
machinery the weaver becomes a supervisor of cloth production, 
where the work load is lighter, the conditions cleaner, and the pay 
better. 


In conclusion, therefore, it is obvious that, except for 
CONCLUSION a very small percentage of looms, cloth production 
throughout the world will be maintained on one or 
other type of fully-automatic weaving machines. Just as there are 
still hand looms in existence, producing certain specialised fabrics 
demanding the skill of a craftsman, so there will always be the 
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necessity for a few ordinary power looms, but for the rest they must 
be automatic looms. The ingenuity of the loom designer will 
continue in the effort to produce still better machinery. It is possible 
to apply to a loom many different and sometimes useful mechanisms, 
but whatever changes take place there are three essentials by which 
an automatic weaving machine must be judged : firstly, accessibility 
—the mechanic responsiile for maintaining the machines must have 
easy access to every component which requires adjustment ; secondly, 
versatility—an automatic loom produces a range of cloths, and the 
various mechanisms on the loom must be capable of alteration and 
adjustment for each condition ; and thirdly, simplicity—the function 
of an automatic loom is to produce perfect cloth, and an operative 
who is supervising a number of machines can rightly demand that 
they should be as simple as possible. Accessibility, versatility, 
simplicity, and the most important of these is simplicity. 


(Illustrations to this Paper appear on pages 312-318) 
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Fic. 1. A typical example of a single-shuttle non-automatic loom. 





Fic. 2. A modern single-shuttle Northrop fully automatic loom. 
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Fic. 3. The Northrop Battery for holding the supply of weft bobbins. 
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FEELER MOTION 
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Fic. 4. Automatic Weft Feeler Motion showing the Northrop ‘Midget Feeler’’. 
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Fic. 5. A selection of Northrop Loom Shuttles, showing the spring jaw and the 
self-threading shuttle-eye. 
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Fic. 6. Northrop automatic loom for weaving crepes and fancy fabrics with two 


qualities of weft. 
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use horse-power 


spanners, or for boring holes in wood and metal ? 
Then you should see our trained Desoutter Midget 
Horses at work in tiny tools that multiply output 
and cut down cost. 





peso) 


LITTLE HORSES | 


“A Horse! a horse! A boy’s best friend is a 
horse” cried King Richard in a hurry to leave the 
battlefield. And on the modern battlefield of Industry 
horse-power is still your best friend. You know this, 

of course, when it applies to large chunks of gf 
machinery. But what about the light assembly 
jobs ? Does itseem foolish and uneconomical to 





up the 













for turning screwdrivers and 


What a circus! 








TT E a Specialists in Lightweight, Pneumatic @ Electric Portable Tools 








C.R.C, I7S 
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No. 2 Capstan lathe. 
Bar Capacity up to |” 
diameter. 











THE HOUR 
THE NEED 
THE MACHINE 


This new capstan lathe definitely 
gives faster production. Relatively 
few moving parts, some of light 
alloy, permit extremely fast 
starting, stopping and reversing 
movements which are foot con- 
trolled to free operators’ hands. 
Capacities up to 2” bar dia. Built- 
in motor and electrical controls. 


+ Trouble free auto- 
matic bar-feed. 
Pneumatic or hand 
locking for collets 
and chucks. Rapid 
interchange be- 
tween bar and chuck 
work. Choice of 3 
speed ranges, each 
with 12s s (6 if 
no gearbox). 6 
power-feed rates to 
turret with same 
feed-shaft speed. 













REASONABLE DELIVERIES 


TIMBRELL & WRIGHT LTD. 


SLANEY STREET . BIRMINGHAM 4. 


Telephones : Colmore 4523-4. Central 1201. 
Telegrams: “Revolving” Birmingham. 
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WINDER HOUSE - 





Registered Trade Mort 
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ELECETRIECAL 
TESTING 
FRCTRUMERTS 


The Model 7 Universal 


AVOMETER 


A multi-range A.C./D.C. Measuring Instru- 
ment of B.S. Ist grade accuracy, providing 
50 ranges of readings on a 5” hand-calibrated 
scale. Range selection is by means of two 
rotary switches, for A.C. and D.C. respec- 
tively. Apress-button provides an additional 
range for each value of current and voltage 
shown on the switch knobs. Current 
consumption is 1mA, or 2mA, at full-scale 
deflection, according to whether the press- 
button is used or not. The total resistance 
of the meter is 500,000 ohms. An automatic 
cut-out provides protection against damage 
through severe overload, and compensation 
is also provided for variations in ambient 
temperature. 

Current : A.C. and D.C. (0 to 10 amps.) 

Voltage : A.C. and D.C (0 to |,000v.) 

Resistance : Up to 40 megohms 

Capacity : .0! to 20 LF. 

Decibels : —25 Db. to +-16 Db. 

Audio-frequency Power Output : 0 to 2 watts. 

Size: 8’ x 7}’’ x 44°". Weight: 63 Ibs. (including leads) 


The “AVO” LIGHT METER 


An accurate pocket-size photo-electric cell 
instrument giving direct indication of illumi- 
nation in foot-candles or lux units. The 
scale is calibrated from 0 to 50 foot-candles 
and 0 to 500 lux units, whilst a mask multi- 
plier extends the range to 500 foot-candles 
and 5,000 lux units respectively. The scale 
is very open at the lower end so that values 
as low as one foot-candle can be read with 
ease. 


List 90/- Complete with Instruction Booklet 
PRICE containing table of illuminations. 


Size: 24 x24" x I". Weight: 6 ozs. 


@ Fully descriptive leaflets available on request. 


Sole Proprietors & Manufacturers : 


THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD. 


DOUGLAS STREET - 


LONDON ° S.W.!I Telephone : Victoria 3404/9 
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We are prepared to maintain and 
guarantee the efficiency of Keelavite 
plant in all cases where we are invested 
with the responsibility for the complete 
system, i.e., Pump, Motor (where this is 
used), Control Valves, Piping, Gauges, 
etc. The principle has possibilities for 
application to a wide variety of machines 
and if properly planned provides acontrol 
and flexibility superior to any other 
method. 


A KEELAVITE HYDRAULIC ‘ 
POWER UNIT CONSISTS OF : 


PUMP, suitable for operation at synchronous 

electric motor speeds. 

MOTOR (where required). 

SPEED CONTROLS. Control Gear of convent- 

ional type for light, reasonably constant load, 

ora “Flow Control ’ System for heavy loads 

apd where speed and load are subject to wide 

variations—this maintains appropriate speed 

whatever the changes in load. 

VALVE BLOCKS AND CONTROL PANELS, 

embodying operational and/or speed controls 

to suit various types of machine. 

AUXILIARY EQUIPMENT, Pipe Fittings, 
rvoirs, Pressure Gauges, Filters, Electric 
rs, Rams. 





A TYPICAL APPLICATION FOR 
KEELAVITE POWER TRANSMISSIONS 


The illustration is of a Shaper ___ 
for which hydraulic operation is , 35> 
ideal. — 

* 7” 
AVY 
KEE 





KEELAVITE ROTARY PUMPS AND MOTORS LTD., ALLESLEY, COVENTRY 
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a new era in toolmaking 
has arrived through 
interchangeable tools 


interchangeability is 
accepted practice in 
manufactured goods 
why not in tool- 
making? 

with a moore jig grinder in 

partnership with a jig borer tools 

are made to figures instead of to 

fit ; their cost goes down, their 

value up, greatest of all isthe estab- 

lished fact that interchange- 

ability is achieved. 

the matter calls for 
urgent action on your 
part .. . investigate 
the possibilities. 

where there is not sufficient work 





; Ff i *% See our exhibit, 
to justify the purchase of a machine Empire Mall, 1686. 
we offer moore jig grinding Machine Tool: and 
service from the machine in our Engineering Exhibition. 


. 26th Aug.—Iith Sept. 
sidcup works. - : 





holes up to Sins. dia. parallel or taper 


ViUR MACHINE TOOL CORPORATION 17 


WHITEHEAD HOUSE, 247-9 Vauxhall Bridge Rd., LONDON, S.W.| 


Telephone : WHitehall 0094-5 (Extn. 4 Mr. Langley) 
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| Each cleaning problem studied individually 
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ur | INDUSTRIAL 
se CLEANING 
= MACHINES 














i This illustration shows 
and a machine cleaning 
‘ion. crank cases in the pro- 
— duction line. 
It is equally capable of 
er cleaning small parts in Photographs by courtesy of “Machinery.” 
baskets. 
rE l 
Sole Agents for Great Britain : 
S.W.| GEO. H. HALES MACHINE TOOL CO. LTD., Victor House, 1, Baker St., LONDON, W.1 
Designed and manufactured by : 


BRATBY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER 4 
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AIR COMPRESSORS 








We have standard types for all capacities 


and pressures and can supply the most 


efficient and reliable machine for any duty. 


REAVELL & CO. LTD. - IPSWICH 


Telegrams: “ Reavell, Ipswich.” Telephone Nos. 2124-5-6 
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HR. 15 HORIZONTAL ROTARY 
SURFACE GRINDER 


For rapid precision grinding of annual surfaces or discs. 
Flat, convex or concave surfaces are obtained toclose limits. 


Capacity : 15 in. dia. by 6 in. deep. 
Larger machine : 25 in. dia. by 8 in. deep. 


SNOW & CO. LTD. SHEFFIELD 


London Office : 58 Victoria St., London, $.W.! Birmingham Office: Daimler House, Paradise St. 
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Into Gear 


To ensure that our lathes are 4 BN Super High Speed 
in gear with modern efficiency Production Lathe Gearing 
we take pains with our gears. as illustrated 


P ries 84” crs. Length of bed 8’ 0’ 
Our gear cutting and grinding Admits between crs. ... 3’ 64°” 


department is well equipped with = Spindle Speeds 418 to 19 r.p.m. 
the latest machines and the Floor Space ,,, 10’ 7” x 4’ 0” 
finished gears are subject to rigid 
inspection and test. Efficient 
bearings, correct loading and 
ample lubrication ensure trouble 
free running, when fitted in the 
lathe. 


This attention to detail has 
helped greatly in the higher 
production figures and in the 
making of our name. 








SEND FOR FREE CATALOGUE AND PARTICULARS. 


Dean SMITH ¢ Grace Ltd 


THE LATHE PEOPLE - KEIGHLEY 


Telephone 3201. 
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TYPE U.P.H. 10/24 





PRECIMAX = PREClsion with MAXimum output 
EFFICIENT AFTER SALES SERVICE. PLEASE ENQUIRE. 
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JOHN LUND LTD. - CROSSHILLS - Near KEIGHLEY 








JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 


N the blackboard today, we have 
a device which at first sight may 
appear familiar. | want you, Will 
Might, and the rest of you to 
consider the breakdown of the 
symbol into B.F. and F.I. on the one 
hand, and B.R.A.I.N. on the other...” 
«Yes, Prof.:...."° 
“It is an inequation. The first 
part is of significance to the ham- 
fisted of the first world war, and the 
latter part familiar in my experience, 
to very few indeed. An ‘inequation ' 


Will Might, the Mill-wright 
————and the PROF. 


Set-too No. FIVE 


| may explain, is an invention of my 
own; it represents a relationship in 
contrasts. An ordinary belt and a 
Hendrys’, for instance. You, Bill, on 
the one hand, and myself on the 
other ; ignorance and intelligence ; 
the sciolist and the savant; nega- 
tive and positive poles or perhaps 
| might say the down and the 
ee as 
You are the up, | suppose, Prof. 
up the pole, Hah! Hah! But you're 
right about Hendrys’”’. 


Hendy, . 


BELTING 





LONDON : KINGSWAY HOUSE, KINGSWAY,W.C.2 


JAMES HENDRY LIMITED 
LAMINATED LEATHER WORKS 
252 MAIN ST., GLASGOW, S.E. 


ABBEY HOUSE, 63 HOCKLEY HILL, :RMINGHAM 18 
MANCHESTER — and — JOHANNESBURG 
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Degreasing after Drawing 


The removal of drawing pastes and pressing oils is 
not usually an easy degreasing operation, due to the 
tenacious nature of these compounds. With SOLVEX, 
however, the operation can be done quickly and 
without holding up production. Simple immersion for 
7 to 12 minutes in the SOLVEX bath, followed by a 
quick rinse in hot water is all that is required. 


SOLVEX requires no elaborate equipment, is non- 
inflammable, non-toxic and can be used repeatedly 
without losing its efficiency. Write for details. 


N.B. Not suitable for paste media containing mineral 
fillers used in deep press work. 


Solvex 


TERED TRADE MARK 





FLETCHER MILLER LTD., HYDE, Near MANCHESTER, ENGLAND 
On Air Ministry, Admiralty and War Office Lists. Full inspection to A.I.D. requirements 











Distributors in Northern Ireland : 
BELL’S ASBESTOS and ENGINEERING LIMITED, 21, Ormeau Road, Belfast. 
Telephone: Belfast 21068 
Distributors in Eire: 
A. H..MASSER LIMITED, Annesley Works, East Wall Road, Dublin. 
Telephone: Dublin 76118. 


:< FSSC EDS >> >>: 


D>>>>5 5599999: 
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E.M.B. PATENT No. 9B INJECTION MOULDER. 


PLASTIC MOULDING 


EQUIPMENT 


E.M.B. No. 9B INJECTION MOULDER has, since its 
inception, achieved an enviable reputation among 
moulding manufacturers. 


It is a fast reliable machine in which the heating is 
under accurate automatic control. 


E.M.B. DIE CASTING MACHINES are well known to 
die casters and offer a simple efficient machine for the 
manufacture of inserts and bases to be subsequently 
covered with plastic material. 


The new E.M.B.W. MOULDING PRESSES embody 
many up-to-date features. 


Heavy welded steel side frames, replacing the old round 
type pillars, give great rigidity.and enable the moving 
platen to be provided with proper slides. The bearing 
surfaces lie radially from the centre of the platen so 
that any expansion due to variations in temperature 
has no effect on the working clearance. 


Made in up-stroke and down-stroke types — 25 to 
160 tons. 


ELECTRICALLY HEATED PLATENS have a number of 
special features to ensure accurate and independent 
heating and control of the two platens, enabling them 
to be worked at the same or different temperatures 
as required. 


Catalogues on request. 


E.M. B. Co. Lt . “ae 
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Engine and machine parts, 
coated during assembly with 
‘dag’ colloidal graphite, are 
protected from seizure or ‘ scuff- 
ing’ during running-in. Avail- 
able in various liquids, the 
colloidal graphite may be applied 
by dipping, swabbing, spraying 
or any other convenient method. 
The technique is widely employed 


One of che many uses of 


Coitnecnl 


guards against seizure 


during running-in 
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by leading motor 

and motor - cycle 
manufacturers and may be 

used on every kind of machinery. 
It reduces initial wear and ensures 
silk-smooth performance. To 
learn how assembly lubrication 
with ‘ dag ’ colloidal graphite can 
help you in your work, write, or 
send the coupon below, to 
Acheson Colloids Limited, 9 
Gayfere Street, Westminster, 


London, S.W.1. 





Graphite at its finest / 

















TNH > mm CUT OUT and MAIL TODAY 
One of the H To: ACHESON COLLOIDS LIMITED, 9 Gayfere Street, Westminster, London, $.W.1. 
: Please send me details of Assembly Lubrication with ‘dag’ Colloidal Graphite. 
; Name . Company 
dag Position in Company eneeeneeeneneens ne 
4 


wilittininitiiiaisihtlinnntiiiniii) = =Address..... 
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& 
on his way out 
When did g for GRAVITY come in? Long before Sir Isaac Newton 
identified him, 8 was up to his favourite game of confusing strength with 
weight. It was & who prompted the knights of old to wear sheet-iron union 
suits. It was & who built bedsteads like barns and barns like castles and 
castles like mountain ranges. There seemed no alternative then. The only way 


of escape from the burden of gravity is to find a material which is strong 


HIGH 
... make light work of City with DUTY 
1 ALLOYS 


NIGH DUTY ALLOYS LIMITED, SLOUGH, BUCKS. 


INGOTS, BILLETS. FORGINGS, CASTINGS & EXTRUSIONS IN ‘HIDUMINIUM ALUMINIUM ALLOYS 
(Regd. trade mark) 


and light as well. Nowadays we.... 
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T precisely five minutes past eight Henry kisses his wife good-bye 
and sets off for the station. At eight fifteen he is unfolding his 

paper in the right hand corner seat of the third carriage. Just as he 
did yesterday. And just as he will do-tomorrow. There’s no craving 
for adventure in Henry’s blood. He'll never take a chance; never do 
the unexpected. And a darned good job too—Henry is a dispensing 
chemist !| Steady and dependable — that’s Henry. Like our Die-Sets. 


DESOUTTER DIE-SETS 


TELEPHONE : COLINDALE 6346-7-8-9 





DESOUTTER BROS. LTD., The Hyde, Hendon, London, N.W.9. TELEGRAMS: DESPNUCO, HYDE, LONDON. 
C.R.C.§0. 
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| TANGIC 

| THE SUPER DIEHEAD 
| HARDENED AND GROUND THROUGHOUT. 
ROUGHING AND FINISHING ATTACHMENT. 
SPECIAL LONG-LIFE TANGIC CHASERS ARE USED. 
CHASERS SET VERY RAPIDLY. 

CHASERS EASILY AND QUICKLY GROUND. 

THE SAME CHASERS CUT RIGHT AND LEFT HAND 


THREADS. (EXCEPT ON 3” SIZE HEAD). 
OVERSIZE THREADS CUT WITH SPECIAL HOLDERS. 


IN STOCK: 3” 3" |}” SIZES 


ALFRED HERBERT LTD COVENTRY 
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SMALL TOOLS AND 


ACCESSORIES 


Coventry Dieheads and Dies. 
Landmatic and Landex Dieheads. 
Ground Thread Rolling Dies. 
Ground Thread Taps. 

High-speed Milling Cutters. 
Coventry Adjustable Reamers. 
Coventry Quick-change Drill Chucks. 
Ardoloy Tips and Tipped Tools. 
Coventry Unbreakable Chucks. 
Van Dorn Portable Electric Tools. 
High-speed Twist Drills. 

Norton Grinding Wheels. 
Machine and Bench Vices. 

Fine Tools and Gauges. 

ETC. ETC. 


LARGE STOCKS PROMPT DELIVERIES 
CATALOGUE ON REQUEST. 


ALFRED HERBERT LTD - COVENTRY 
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a me & GAUGES LIMITED 


HARPER ROAD - WYTHENSHAWE - MANCHESTER 


PHONE: WYTHENSHAWE, 2215. GRAMS: PNEUTOOLS PHONE 


4 wow jrtes 
C ae our on ly 


noctf | 
JIG5-FIXTURES 
& GAUGES 


PRESS TOOLS - MOULDS AND’ 
SPECIAL PURPOSE MACHINES 


of all hinds 


Up-to-date shops specially laid out and 
equipped for makin ng, on a production 
basis, every type of precision ground 
gauges; limit snap, form, calliper, 4 
and special purpose gauge, as well as 
jigs and fixtures of.all kinds, press tools, moulds 
and special purpose machines. Highest class 
workmanship and accuracy guaranteed. 


G.P.A. TOOLS & GAUGES LIMITED 













Accuracy 





Guaranteed Precision 


Members of the Gauge & Too! Makers’ Association 
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The above two illustrations show the O.M.T 12 in. Optical 

and Inclinable Table being used for the precision boring and machining 
of the five sides of the camera body used on the Newall 35mm. Motion 
Picture Camera. One side is first machined. This face is then utilised 
for location and the body is strapped to the Optical Table. No further 
settings are required and all remaining sides are brought into working 
position and machined and bored by the rotary and inclinable move- 
ments provided on the table. Both scales can be read to six seconds 
and are accurate to ten seconds. In addition to the 12 in. size, 16 in. 
inclinable tables and 10 in. and 16 in. plain Rotary tables can be 
supplied. 


O.M.T. Optical Measuring Instruments are made to specifications 


as are agreed upon with the National Physical Laboratory and a 
certificate to this effect is supplied with each instrument. 


A PRODUCT OF OPTICAL MEASURING TOOLS LTD., SLOUGH, BUCKS. 


All enquiries to : 
NEWALL GROUP SALES LTD., PETERBOROUGH. 
Tel. 3227-8-9. 
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the most advanced : 
Heat Generator yet produce 


















Electronic 









ee 





The Airmec Heat Generator embodies latest 
electronic practice and is available in 5 kW and 
2 kW models for both dielectric and induction 
heating. They are the most compact units of their 
power rating. 

Specification includes latest type air-blast cooled 
oscillator valve, electrical and mechanical inter- 
locks, efficient protection of electrical circuits 
against overloads. Repetition work by unskilled 
workers is facilitated by an automatic control with 
locked settings. 

Both models are clean and attractive in appear- 
ance, finished in cream for Dielectric Heating and 
grey for Induction Heating. List GA 157 will be 
sent on request. 


AIRMEC LABORATORIES LTD. 
19 CHARTERHOUSE ST., LONDON, E.C.1 
Telephone: Chancery 7843 








Factory : High Wycombe, Bucks. 












and double storage accommodation 
in the same area without structural 
alterations. 

Firms engaged on priority and 
export work need increased storage 
facilities to gain increased produc- 
tion and reduce costs. 

The STORMOR Storage achieves this without increasing space used for 
storage purposes. Let us show you, without obligation, hhw STORMOR 
will answer your storage problems. 


J. GLOVER « SONS L™®: fonoon,s.w.ts 


Telephone : BATtersea $511. 
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For parts of complicated shape a 
Steel Casting is, without doubt, 
the most economical form of con- 
struction. 


Molten Steel will flow into any 
shape, however complex, for which 
it is practicable to make a pattern 
anda mould. Thickness of sections 
and even individual members can 
be varied, so that the volume of 
metal does not exceed that which 
is necessary to provide the essential 
stress and impact resistance, in 
each integral part of the casting. 





ae Wah, K Are youonthe 
@ C7 mailing list for 
, B.S.F.a. 
Bulletins? 





Difficult and costly manipulation, fabri- 
cation or machining are eliminated by the 
casting process—when design is complex 
and the properties of Steel are called for, 
use-a Steel Casting. If in doubt, consult 
your Steel Founder or write to the B.S.F.A. 


ors 


BRITISH STEEL FOUNDERS’ ASSOCIATION 


301 GLOSSOP 


ROAD, 


SHEFFIELD. 10 
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“RECENT ACHIEVEMENTS” 


EFC 


OPTICAL TRANSMISSION INSTRUMENT. 

LENS GRINDING AND LAPPING MACHINERY. 
THIRD DIMENSIONAL MECHANISM. 

ELECTRONIC SELECTING AND SIZING MACHINE. 
PRECISION MAGSLIP TRANSMISSION. 

GLASS ETCHING AND ENGRAVING MACHINE. 
JIGS AND FIXTURES AD LIB. 


send your enquiries for 
LIGHT PRECISION MACHINERY, JIGS, FIXTURES, etc. to 


TECNAPHOT LIMITED - TECNA WORKS - RUGBY 


TEL. : RUGBY 4145 














CAN BE THE ANSWER TO 
YOUR MATERIAL PROBLE 


If you require a metal which ma 
freely, finishes well, is inexpensive and i 
addition combines lightness with streng 
. .. you will find what you need among t 
modern range of Light Alloys. 


Light Alloys are in abundant suppl 
and each has its own particular qualiti 
We could help you to select the most suit; 
able Alloy for your particular purpose 


% Write for details of our Range of Aluminium and 
Strong Light Alloys in Bars, Tubes and Sections 









You can cut your material 
costs by as much as 50% 
by using Light Alloy Bar 
for machining non-ferrous 














ALSO MANUFACTURERS OF COPPER WIRE & 
STRIP FOR ELECTRICAL & OTHER PURPOSES 


E&E. KAYE LTD 


DURCILIUM (reo0.) PONDERS END: ENFIELD: MIDDLESEX 
ALUMAGNESE Telephone : Howard 160! Telegrams : Cuwire, Enfield 











TAYLOR 1239 
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Quite right, Carfax ! 
Wimet is tungsten 
carbide, but tungsten 
carbide is not 


necessarily Wimet ! 


Ix RECENT YEARS, the advantages of 
tungsten carbide tools have been univer- 
sally recognised. The leader is unquestion- 
ably “Wimet,” the famous Wickman 
brand. Wimet has been so successful, in 
fact, that the name has become almost 
synonymous with all tungsten carbide 
tools. 

Pioneered as long ago as 1928 by Wick- 
man, Wimet has been invested with extra 
qualities which come only from a back- 
ground of vast experience and research. 
You cannot get all the advantages of 
Wimet unless you actually get the genuine 
article and make sure, too, that you see the 
name on the product! 

There is no substitute for Wimet, which 
offers finer grain size. absolutely consistent 


A. C. WICKMAN LIMITED 











quality and tools suitable for every 
material and job. You know the supreme 
benefits of tungsten carbide tools—in 
terms of doing a better job faster and for 
less—only when you use the genuine 
Wimet brand. 





DOC WICKMAN says: 
“ when it to tungst 

carbide tools, Wimet is un- 
deniably top of the class 
and Daddy of them all!” 





|v 





¢ COVENTRY - 


ENGLAND 
LONDON - BRISTOL - BIRMINGHAM - LEEDS - BELFAST ‘ MANCHESTER « GLASGOW * NEWCASTLE 
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SEE HOW MECHANISATION CAN 
SPEED YOUR PRODUCTION... 
HOW MECHANICAL HANDLING 
CAN INCREASE OUTPUT PER 
MAN HOUR 


he first British Mechanical Handling Exhibition and Convention—at 
Olympia, London, next July—will present the latest methods, plant 
and equipment for the mechanical handling of goods and materials in every 
trade and industry. Practical demonstrations and display will prove how 
modern methods can offset rising costs, increase productioneper man hour, 
and improve overall efficiency. Make your plans now to visit this vital exhibi- 
tion. Organised by Mechanical Handling, Britain's only Journal devoted 
exclusively to the subject. and supported by important trade associations. 
Full details, convention syllabus etc., will be sent on request to : Mechanical 
Handling, Dorset House, Stamford Street, London, S.E.1. 

Britain’s most modern pro- 


ductions in many types of 
mechanical handling plant. 





THE FIRST NATIONAL 
MECHANICAL HANDLING 
EXHIBITION AND CONVENTION 

OLYMPIA - LONDON 
JULY 12th-2Ist 


ROPEWAYS CRANES 

















PUT YOUR FACTORY 
INTO TOP GEAR... 


Factory efficiency depends as 
much on transport as on any 
other single factor, because 
movement is more than half the 
job of production. Yet manual 
labour is still being used in many 
factories for moving goods from 
process to process. If you are 
not fully aware of the advantages 
of Electricar trucks—the speed 
a and efficiency, the low running 

* i a c r - } Cc AR costs and easy maintenance, the 
time-saving and the money- 

saving—write today for the facts 





INDUSTRIAL TRUCKS 


CROMPTON PARKINSON LTD. 7 : 
| Sales Office: ASTOR HOUSE, ALDWYCH, LONDON, W.c.2 2bout modern material handling 
Telephone ; CH Ancery 3333 Telegrams : Crompark, Estrand, London 
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No trick in the figures shown for this cycle back- 
hub component — and no trick in the production 
that a good Works Manager doesn’t know. In 
factories all over Britain the substitution of 
= Ledloy freecutting Steels for ordinary free- 
€ f ) cutting steels is prolonging tool life, cutting 
f costs, maintaining quality and sending 
Na] \ >roduction free-wheeling along. 


vio 


LEDLOY is the name given to 
LS LTD. steels into which a small percentage 
of lead has been introduced by a 
special process. All steels (carbon 
BURY STEEL WORKS. and alloy) can be so treated during 
their manufacture. 






















WOODLEY. Nr. STOCKPORT 

STOCKHOLDING AGENTS: 
London: Brown Brothers Ltd., Buck & Hickman Ltd., Farmer, Stedall & Co., Mosers Ltd., 
W. & C. Tipple Ltd. Manchester : Alfred Simpson Ltd. Belfast: Kennedy & M Ltd. 
B: m: Chas. Wade & Co. Ltd. B; : Godwin, Warren & Co. Ltd. Ni : 
A. H. Allen & Co. Ltd. Glasgow: John & Chas. Mi haan: John W. I Ltd. 
Newcastle-on-Tyne: Guest, Keen & Nettlefolds Ltd. N 8 Engineering 
& Electrical Supplies Co. Ltd. \ 
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For Gauges, Taps and 
all Precision Tools. 
Ensures maximum 


degree of accuracy 


atter hardening. 


Steel 
Makers 
since 
1776. 











Phone: Mitcham 1624-5-6. 
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Air aids production — Maxam 
solves another problem i. 


In this case the operation ofa 
PRESS FOR EXTRACTING 
MOISTURE FROM SEAWEED PRIOR TO PROCESSING. 
The industrial applications of 

MAXAM special purpose, air-. 
operated equipment are practically 
unlimited. If you have a problem— 
send it to,:— , 
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PNEUMATIC EQUIPMENT 


NS 






CLIMAX ROCK DRILL AND ENGINEERING WORKS LIMITED 
4, Broad Street: Place, London, E.C.2. F Works; .Garn , Brea;,Cornwall 
TASICX441 
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The Size | illustrated — suitable for Squirrel Cage 

Motors up to 7} h.p.— is provided with undervoltage release 

and three hand resetting overcurrent releases. Supplied with push- 
buttons in lid or for remote operation. 


=) ONOVANS= 


2277(88%) = THE DONOVAN ELECTRICAL C9 L™® BIRMINGHAM, 9 
ELECTRICAL ENGINEERS AND STOCKHOLDERS. 





















' 
HNL 
EFFICIENT POWER TRANSMISSION 


is more than 2 pulleys @ © and a belt <_< You must have the RIGHT belt, 
specifically designed for the work it has to do. Lewis and Tylor Ltd, specialists in Power 
Transmission, can supply the correct belt for any and every type of drive... These include 
for example, for shaft drives ind GRIPOLY bolting . .. for arduous working 
conditions in (i) image and CUT} GRIPOLATA bolting .. 

and wherever practicable GRIPOLASTIC Eniless bets au) because 
they eliminate fasteners, thus giving 


smooth, high speed performance. You can 
get the RIGHT belt from . LEWIS & TYLOR LTD 


Power Transmission Engineers 





GRIPOLY PULLS, CARDIFF . TERMINAL HOUSE. GROSVENOR GARDENS. 5.W.1 GRIFFIN MILLS. FARNWORTH. LANCS BRANCHES AND AGENCIES 


MuAH LLL LLL LLL LLL LLL LLL 
121868 
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This compact and efficient 
machine has been produced 
to meet the need for high- 
speed continuous hobbing of 
spur gears and pinions in 
precision work. The machin- 
ing cycle is entirely auto- 
matic, work being fed to the 
spindle magazine. 
The cycle consists of loading 
and clamping the work; rapid 
approach of work to the hob; 
feed; quick return; ejection 
The 
operator is required only to 
keep the magazine filled, and 
one operator can work several 
Alternatively, the 
machine may be hand-loaded 
and operated as a single cycle 
Work up to 1 in. dia. by 
} in. face is handled with ease 
in any machineable material. 


from a 


of work and repeat. 


machines. 


unit. 


For details write to: 
BARBER & COLMAN LTD 
MARSLAND RD., BROOKLANDS 

MANCHESTER 


Telephone - - - SALE 2377 (3 lines) 
Telegrams - - - - BARCOL, SALE 


AUTOMATIC. 


PRECISION 
HOBBER 











j 
yoo oer"; 2 MSM. i 


FOR HIGH-SPEED 
CONTINUOUS 
HOBBING OF 
SPUR GEARS & 
PINIONS UP TO 
' dia. BY 3’ FACE 
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DESIGNED 


Thisi s a Carter Motor fitted with 
- unit suitable for fan control. 

ingle, double and treble reduction 
ratios from 8 to 125,000 to |. 


BUILT FOR SERVICE! 


CARTER4yc4. loci 


FOR A PURPOSE... 


Carter Small Power Electric Motors are designed to 
fill a specific purpose ... are built to give lasting 
service. 

Available in H.P. from 1/200 to 1, with or without 
reduction gear, they will fit the jobs you have in hand 
or those you have in mind. Write now for further 
information. 


For Sewing Machines, Fans, Blowers, Grinding & Polishing 
Motors, Spur Gear Reduction Motors, Integral Worm 
Gear Motors. 


2051 





The Lathe that can 
even turn a hair! 


PULTRA MICRO LATHES 





PULTRA LT 


are specially designed 
» for efficient and me y 
accurate pro- — 
duction of all — sicro Photo of hair actually 
small work. turned on a Pultra Lathe 
Accessories available for 
milling, grinding, etc. 


Write for Catalogue CA4 


24,GRAVEL LANE, SALFORD 3. 
~ MANCHESTER - Phone:&LA.9/8]. 
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METAL PROCESSING CHEMICALS 
Approved by Admiralty, War Office and Air Ministry 


SPECIALISTS in intermediate Metal Finishing 


Temporary Rust preventative to protect 
FERROMEDE cleaned surfaces of Metals in storage 

awaiting Final Finish. 

(Various grades available) 
Also manufacturers of: 

ALOCLENE—for cleaning aluminium prior to spot-welding and 
painting, STRIPALENE—for removing grease, dirt and oil, 
FERROCLENE—Rust and scale remover—Corrosion prevention. 


Our own trained technicians available all over the country to call and 
discuss your problems. Write for full details of specialised service. 


SUNBEAM ANTI-CORROSIVES LTD. 


MANUFACTURING CHEMISTS AND CONSULTING ENGINEERS 
CLECTROLYTE WORKS, 9a, LADBROKE GROVE, LONDON. W.11t 





YICS FIXTURES PRESS TOOLS 
SPECIAL PURPOSE MACHINES 


TOOL ROOM SERVICE 


&7 OS SOLVE YOOR 
PRODUCTION PROBE EIS 


PRACTICAL ADVICE BY SPECIALISTS - DRAWING-OFFICE FACILITIES 
BALANCED UP-TO-DATE PRECISION PLANT - JIG BORERS BY Gi} 


RATCLIFFE TOOL CL: | 


GORST ROAD, LONDON, N.W.10. Telephone : ELGar 6693 
Branch Works : Coed Coch Road, Old Colwyn, North Wales. "Phone : Old Colwyn 5288 
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Cincinnati Surface Broaching 
brings ease of production to 
yet another field, teeth cut- 
ting on bandsaws. Up to a 
quarter of a million brand new 


teeth every hour. Some baby! 














Speed Mp production rT] ith ’ CINCIN 


CINCINNAT! MILLING MACHINES LTO.. TYBURN, BIRMINGHAM 
; y VENTAY ROU SOUTH YAROLEY, BIRMINGHAM 
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FOR RELIABLE METAL CASTINGS 
SPECIFY | 





REGISTERED TRADE MARK 


The Technically Controlled Castings Group 
18 ADAM STREET, LONDON, W.C.2. 
LAKE & ELLIOT, LTD., BRAINTREE SHOTTON BROS., LTD., OLDBURY 


S, RUSSELL & SONS, LTD., LEICESTER HENRY WALLWORK &CO., LTD., MANCHESTER 
ALEX. SHANKS & CO., LTD., ARBROATH JOHN WILLIAMS & SONS (CARDIFF) LTD 























Manufacturers of Precision Measuring Instruments 





















Vernier Height Gauges, Vernier Depth Gauges, H 
Vernier Caliper Gauges, Universal Bevel Protrac- 
_ tors, Vee Blocks, Sine Bars. Send for illustrated lists. 


We specialise in the manufacture of Plate Gauges to customers’ drawings. 


GREY & RUSHTON (Precision toois) LTD 


COVENTRY - - ENGLAND 
Telephone 60119 
Members of the Gauge and Toolmakers’ Association 

















5 


o 
4 





es 








JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS L 














I 


















CRAVEN 


Machine Tools 


For the heavy engineering industries, steel works, ship- 
building, railways, and for automobile, aero and diesel 
engine manufacture. 


Vertical 
Boring and 
Turning 
Mills 


from 
5’ 0” to 80’ 0” 
diameter swing 


12’ 0” Model 


Planing 
Machines 
from 
5’ 0” to 20’ 0” 
between uprights 


8’ 0" x5’ 0"x12’0" — 


stroke : 
Planing Machine ~ —_— re rs sancti 2 
CRAVEN BR (Manchester) LIMITED 
VAUXHALL WORKS REDDISH STOCKPORT 
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SHORTER WORKS, BAILEY LANE, SHEFFIELD.1. 
TELEPHONE : SHEFFIELD 21627 


BRITISH MADE 


UNIVERSAL JOINTS 


ON ADMIRALTY, 2 ; 
WAR OFFICE AND A” Price List on 
MINISTRY LISTS - application 
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PRESS 
TOOLS 


SHEET METAL 
TECHNICIANS LTD 


John W. Langton, M.B.E., B.Sc., 
M.I.Mech.E., Managing Diréctor 


Engineering Division, 
BRIDGE ST., MORLEY, 
Ne. LEEDS 


Tel. Morley 57. And at SHIPLEY, Yorks. 














1D) <0) tae 2 @) 407 1\\( Cr ©) 2 O) 07 VU ie 
CLEAN AND ACCURATE 
IN ALLOY AND CARBON STEELS 


GEORGE MORGAN LTD. 
SELLY OAK 
BIRMINGHAM 29 


Telegrams Telephone 
Midforge 
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RCHER 


TAPPING 
ATTACHMENTS 





“ARCHER” AUTO-REVERSE SK FOR LIST NO. 105 
FRICTION DRIVE =————— 
TAPPING ATTACHMENT ~ pein 


THE IMPROVED “ARCHER” tapping FRICTION DRIVE 
attachment is a PRECISION TOOL, allcom- TAPPING CHUCK 
ponents subject to considerable wear are of . P 
finest steel, hardened and ground. The design - roe ; cite 
and workmanship make the “ARCHER” tap- designed 
per mechanically superior to all others. It DUPLEX 
Tap Chuck. 
does more and better 
work, and lasts longer. Fag Jaws 
P or itive 
A Depth Gauge is  driveon Tap 
fitted which can be Squares. 
reliably set for Blind tie aii 
Holes, or accurate depth tapping, for comsauing 
FRICTION DRIVE. The drive is by friction Tap Shank. 
mechanism operated by means of a dog clutch Both attach- 
and hardened lugs on to multiple friction ments made 
hers. The location of friction drive is im three sizes 
below the gears which protect the gears from Whit i 
damage when overstrain is applied to tap. city. 








Eliminates Tap Breakages 


ADJUSTABLE FRICTION DRIVE TO 
SUIT SIZE OF TAP AND MATERIALS 


SPECIAL FEATURES. Suitable for tapping either Open or Blind Holes. 
Will work in Horizontal or Vertical position. 
Standard Fitter’s hand Taps are used. 


FRANK GUYLEE « SON 


OUNTall dt unrelelen 6) mn O22: 
MILLHOUSES- SHEFFIELD 8 








A case containing a 

compressor arrived at one of § 

Holman’s Service depots recently J} 

with a request that it should be over- § 

hauled, since it had been in continuous 

service for sixteen years. Careful examination 

showed that there were no defects of any kind and 

that after thorough cleaning and re-assembly it could go 

straight back on the job. There is no denying, of course, that even 
Holman compressors are subject to the normal processes of wear and tear, 
But it is encouraging to have such first-hand evidences, as Holmans have 
from time to time, that the care that goes into the making of Holman 
equipment comes out in long, trouble-free service to the customer. 


COMPRESSED AIR EQUIPMENT 


The first name for lasting service 
HOLMAN S@ros. ttTdD + CAMBORNE + ENGLAND 
Bw. TP 
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